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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Cente¢he lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedasst collection
of aeronautical and space science STl in the
world. The Program Office is also NASA's
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

¢ CONTRACTOR REPOH. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

¢ CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

e Access the NASA STI Program Home Page at

http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help
Desk at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

Scientificand Bchnical Aeospace Reports (8R)is anelectronic abstract journal, listing citations

with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

* NASA, NASA contractor, and NASA grantee reports;

* Reports issued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Translations in report form;

* NASA-owned patents and patent applications

« Other U.S. Government agency and foreign patents and patent applications
« Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from thASA Thesaurugrms associated and listed with each document.

STARsubject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energydevelopment, conservation, oceanogragimyironmental protection, urban transportation,

and other topics of high national priority are also covered.

Abstracts inSTARare categorized by 10 major subject divisions that are divided further into 76
specificsubject categories. The subject divisions and categories are listedabtbef Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isSS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cédn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. ) For Internet access B-SCAN useany of the
Time y ‘ple following addresses:
Flext lete - |
mp (4 | http./_/WWW.stl.nasa.gov
Co FREE . ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.goviLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaétp@sti.nasa.gov
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can
still receive these vital announcements through ¥ 6&CAN

subscription. Jussubscribe SCAN-AEROMED Jane Doe /Vew
in the message area of your e-malligtserv@sti.nasa.gov Fedl
Urers
SCapy o



Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select a division title to view the
category-level Table of Contents.

A. Aeronautics H. Physics

B. Astronautics |. Social Sciences
C. Chemistry and Materials J. Space Sciences
D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available oM may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text stringu ¥hay also select either of the two indexes
provided for searching ddASA Thesaurusubject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSehnical Report Server),

and availability and pricing information for cited documents.



Subject Categories of the Division A. Aeronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

01
02

03

04

05

06

07

08

09

Aeronautics (General) 1

Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery. For related information, see3aldeluid
Mechanics and Heat Transfer.

Air Transportation and Safety 5
Includespassengeand cago air transport operations; and aircraft accidents. For related in
formation,see alsd 6 Space rAnsportationand85 Urban Echnology and fansportation.
Aircraft Communications and Navigation 5

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information, sed alSpace Commu-
nications, Spacecraft Communications, Command and Traekid§2 Communications
Radar.

Aircraft Design, T esting and Performance 6

Includes aircraft simulation technology. For related information, seel&8Is$pacecraft
Design, Testing and Performanead 39 Structural Mechanics~or land transportation
vehicles,see85 Urban Technology and Transportation

Aircraft Instrumentation N.A.
Includescockpit and cabin display devices; and flight instruments. For related information,
see alsd 9 Spacecraft Instrumentati@nd35 Instrumentation and Photography.

Aircraft Propulsion and Power 10

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft. For related information, see
also20 Spacecraft FRipulsion and Powef8 Piopellants and FueJsand44 Enegy Produc-

tion and Conversion

Aircraft Stability and Control 12
Includes aircraft handling qualities; piloting; flight controls; and autopilots. For related
information,see als®5 Aircraft Design, Testing and Performance

Research and Support Facilities (Air) N.A.

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shocktubes; and aircraft engine test stands.retated information, see aléd Ground Sup
port Systems and Facilities (Space).



Subject Categories of the Division B. Astronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

12

13

14

15

16

17

18

19

20

Astronautics (General) N.A.
For extraterrestrial exploration, s@& Lunar and Planetary Exploration

Astrodynamics N.A.
Includes powered and free-flight trajectories; and orbital and launching dynamics.

Ground Support Systems and Facilities (Space) N.A.

Includes launch complexes, research and production facilities; ground support equipment,
e.g.,mobile transporters; and simulatdfer related informationsee also 09 Resedr and
Support Facilities (Air)

Launch Vehicles and Space Vehicles N.A.

Includes boosters; operating problems of launch/space vehicle systems; and reusable ve-
hicles. For related information, see albSpacecraft Propulsion and Power

Space Transportation 13

Includespassenger and ggr space transportation, e ghuttle operations; and space rescue
techniquesFor related information, see al88 Air Transportation and Safegnd18 Space
craft Design, €sting and Performancé&or space suits, s&é4 Man/Systemethnologyand
Life Support

Space Communications, Spacecraft Communications, Command

and Tracking N.A.

Includestelemetry; space communication networks; astronavigation and guidance; and ra
dio blackout. For related information, see agoAircraft Communications and Navigation
and32 Communications and Radar

Spacecraft Design, T esting and Performance 15

Includessatellites; space platforms; space stations; spacecraft systems and components such
as thermal and environmental controls; and attitude controls. For life support systems, see
54 Man/System Technology and Life Supgdéot related information, sedso05 Aircraft
Design,Testing and Performan¢89 Structural Mechanics, and 16 SpacanEportation

Spacecraft Instrumentation 16

For related information, see al®6 Aircraft Instrumentatiomnd35 Instrumentation and
Photography

Spacecraft Propulsion and Power 17

Includesmain propulsion systems and components, e.g., rocket engines; and spacecraft aux
iliary power sources. For related information, see @kdircraft Propulsion and Powger

28 Propellants and Fuelg4 Energy Production and Conversjandl5 Launch Vehicles

and Space Vehicles



Subject Categories of the Division C. Chemistry and
Materials

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry

23  Chemistry and Materials (General) 17

24  Composite Materials 19

Includes physical, chemical, and mechanical properties of laminates and other composite
materials. For ceramic materials sgeNonmetallic Materials

25 Inorganic and Physical Chemistry 20

Includeschemical analysis, e.g., chromatography; combustion theory; electrochemistry; and
photochemistry. For related information see af§o Thermodynamics and Statistical

Physics

26 Metallic Materials 44
Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and
metallurgy.

27 Nonmetallic Materials 48

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants,
polymers.textiles, adhesives, and ceramic materials. For composite materiak Geea
posite Materials.

28 Propellants and Fuels 55

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures;
and aircraft fuels. For related information see @8dAircraft Propulsion and Power, 20
Spacecraft Propulsion and Pow@nd44 Energy Production and Conversion

29 Materials Processing 55

Includes space-based development of products and processes for commercial application.
For biological materials ségb Space Biology.



Subject Categories of the Division D. Engineering

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

31 Engineering (General) 86
Includesvacuum technology; control engineering; display engineering; cryogenics; and fire
prevention.

32 Communications and Radar 87

Includesradar; land and global communications; communications theory; and optical com
municationsFor related information see al8d Aircraft Communications and Navigation
and17 Space Communications, Spacectatnmunications, Command ancdking For
search and rescue see 03 Air Transportation and SafetypeBpbce Transportation

33 Electronics and Electrical Engineering 99

Includestestequipment and maintainability; components, e.g., tunnel diodes and transistors;
microminiaturization; and integrated circuitRor related information see al6@ Computer
Operations and Hardwarand76 Solid-State Physics

34  Fluid Mechanics and Heat T ransfer 108

Includesboundary layers; hydrodynamics; fluidics; massisfer and ablation cooling. For
related information see al€t®? Aerodynamicand 77 Thermodynamics and Statistical
Physics.

35 Instrumentation and Photography 111

Includesremote sensors; measuring instruments and gauges; detectors; cameras and photo
graphic supplies; and holography. For aerial photograph¢3&arth Resources and Re-
moteSensingFor related information see al86 Aircraft Instrumentatiormand19 Spacecraft
Instrumentation

36 Lasers and Masers 112

Includes parametric amplifiers. For related information see7éiseolid-State Physics

37 Mechanical Engineering 117
Includes auxiliary systems (nonpower); machine elements and processes; and mechanical
equipment.

38 Quality Assurance and Reliability 127

Includes product sampling procedures and techniques; and quality control.

39 Structural Mechanics 130

Includesstructural element design and weight analysis; fatigue; and thermal stress. For ap
plicationssee05 Aircraft Design, €sting and Performancand18 Spacecraft Designe$t-
ing and Performance



Subject Categories of the Division E. Geosciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

42

43

44

45

46

47

48

Geosciences (General) 131

Earth Resources and Remote Sensing 133

Includesremote sensing of earth resources by aircraft and spacecraft; photogrammetry; and
aerial photography. For instrumentation 88dnstrumentation and Photography

Energy Production and Conversion 134

Includesspecificenegy conversion systems, e.g., fuel cells; global sources ajgrgeo
physicalconversion; and windpowefor related information see al@@ Aircraft Propulsion
and Power20 Spacecraft Propulsion and Powand28 Propellants and Fuels

Environment Pollution 134
Includes atmospheric, noise, thermal, and water pollution.

Geophysics 138

Includes aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric
physics; and geomagnetism. For space radiatio@3&pace Radiation

Meteorology and Climatology 139
Includes weather forecasting and modification.

Oceanography 139

Includesbiological, dynamic, and physical oceanography; and marine resources. For related
informationsee als@3 Earth Resources and Remote Sensing



Subject Categories of the Division F. Life Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

51 Life Sciences (General) 140

52  Aerospace Medicine 148

Includesphysiological factors; biological fefcts of radiation; and fcts ofweightlessness
on man and animals.

53 Behavioral Sciences 150

Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 150

Includeshuman engineering; biotechnology; and space suits and protective clothing. For re
lated information see alské Space Transportation.

55 Space Biology N.A.

Includes exobiology; planetary biology; and extraterrestrial life.



Subject Categories of the Division G. Mathematical
and Computer Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry
59 Mathematical and Computer Sciences (General) 152

60 Computer Operations and Hardware 153

Includes hardware for computer graphics, firmware, and data processing. For components
see33 Electronics and Electrical Engineering

61 Computer Programming and Software 153
Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/
CAM.

62 Computer Systems 157

Includes computer networks and special application computer systems.

63 Cybernetics 159

Includesfeedback and control thegmyrtificial intelligence, robotics and expert systems. For
related information see al&@d Man/System Technology and Life Support.

64 Numerical Analysis 163
Includes iteration, difference equations, and numerical approximation.

65  Statistics and Probability 167
Includes data sampling and smoothing; Monte Carlo method; and stochastic processes.

66 Systems Analysis 167

Includes mathematical modeling; network analysis; and operations research.

67 Theoretical Mathematics N.A.

Includes topology and number theory.



Subject Categories of the Division H. Physics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

70

71

12

73

74

75

76

77

Physics (General) 168

For precision time and time interval (PTTI) e Instrumentation and Photographipr
geophysics, astrophysics or solar physics4€e€&eophysics, 90 Astrophysios 92 Solar
Physics

Acoustics 169

Includes sound generation, transmission, and attenuation. For noise polluédénESsae-
ronment Pollution.

Atomic and Molecular Physics 172

Includes atomic structure, electron properties, and molecular spectra.

Nuclear and High-Energy Physics 175

Includes elementary and nuclear particles; and reactor theory. For space radia®®n see
Space Radiation.

Optics 175

Includes light phenomena and optical devices. For lase@6skeasers and Masers

Plasma Physics 176

Includesmagnetohydrodynamics and plasma fusion. For ionospheric plasm#t Gee
physicsFor space plasmas s@@ Astrophysics

Solid-State Physics 179

Includes superconductivity. For related information see Z8sBlectronics and Electrical
Engineeringand36 Lasers and Masers

Thermodynamics and Statistical Physics 180

Includesquantum mechanics; theoretical physics; and Bose and Betistics. For related
informationsee als@5 Inolganic and Physical Chemistand34 Fluid Mechanics and Heat
Transfer.



Subject Categories of the Division I. Social Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

80 Social Sciences (General) N.A.

Includes educational matters.

81 Administration and Management 181

Includes management planning and research.

82 Documentation and Information Science 182

Includesinformation management; informatigtorage and retrieval technology; technical
writing; graphic artsand micrographyFor computer documentation s&k Computer Ry-
gramming and Software

83 Economics and Cost Analysis 183

Includes cost effectiveness studies.

84 Law, Political Science and Space Policy N.A.

Includes NASA appropriation hearings; aviation law; space law and policy; international
law; international cooperation; and patent policy.

85 Urban Technology and Transportation N.A.

Includesapplications of space technology to urban problems; technology traestanple
gy assessment; and surface and mass transportation. For related informa@i8nAsee
Transportation and Safety, 16 Space Transportatamd 44 Energy Production and
Conversion.



Subject Categories of the Division J. Space Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

88 Space Sciences (General) N.A.

89  Astronomy 183
Includes radio, gamma-ray, and infrared astronomy; and astrometry.

90 Astrophysics 184

Includescosmology; celestiahechanics; space plasmas; and interstellar and interplanetary
gases and dust. For related information see7digelasma Physics

91 Lunar and Planetary Exploration 185

Includesplanetology; and manned and unmanned flights. For spacecraft design or space sta
tionsseel8 Spacecraft Design, Testing and Performance

92 Solar Physics 186

Includessolar activity solar flares, solar radiation and sunspots. For related information see
also93 Space Radiation.

93 Space Radiation N.A.

Includescosmic radiation; and inner and outer eartadiation belts. For biologicalfetts
of radiation seeb2 Aerospace Medicind-or theory se&3 Nuclear and High-Energy
Physics.



Subject Categories of the Division K. General

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

99

General 187

Includes aeronautical, astronautical, and space science related histories, biographies, and
pertinent reports too broad for categorization; histories or broad overviews of NASA
programs.



Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19990053503Defence Science angdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Workshop on Helicopter Health and Usage Monitoring Systems
Forsyth,Graham F, Editor, Defence Science affé@chnology Oganisation, Australia; February 1999; In English, February 1999,
Melbourne Australia; See also 19990053504 through 19990053520
ReportNo.(s): DSTO-GD-0197; AR-010-812; Copyright)\Ail: Issuing Activity (DST Aeronautical and Maritime Research
Lab.,PO. Box 4331, Melbourne,istoria 3001, Australia), HardcopMlicrofiche

Overthe last 10 years, helicopter Health and Usage Monitoring Systems (HUMS) have moved from the research environment
to being viable systems for fitment to civil and military helicopters. In the civil environment, the situation has reached the point
whereit has become a mandatory requirement for some classes of helicopters to have HUMS fitted. Military operators have lagged
their civil counterparts in implementing HUMS, but that situation appears set to change with a rapid exqeat in their
usein military helicopters. A DSD-sponsored \tkshop was held in Melbourne, Australia, in February 1999 to discuss the cur
rentstatus of helicopter HUMS and any issues of direct relevance to military helicopter operations.
Author
ConfeencesMilitary Helicopters; Monitors

19990053516Ministry of DefenceDirectorate of Helicopter Proje¢tBristol, UK
Fatigue Usage Monitoring in UK Military Helicopters
Draper, Alan, Ministry of Defence, UK; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp.
153-166; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research
Lab.,PO. Box 4331, Melbourne,igtoria 3001, Australia), HardcopMlicrofiche

This paper describes the evolution of fatigue monitoring in UK military helicopters. The develapimraditect mathemati
cal relationships, to calculate fatigue damage from helicopter Health and Usage Monitoring System (HUMS) sensor data, is also
discussedThepaper concludes with the concept of the Fatigue Usage Monitoring System (FUMS) management tool developed
undercontract from the MoD by MJA Dynamics, Hamble, UK.
Author
Fatigue (Materials);Military Helicopters;Monitors

19990053518Naval Air Warfare CenterPropulsion and Power DepRatuxent RiverMD USA
SH-60 Helicopter Integrated Diagnostic System (HIDS) Rgram Experience and Results of Seeded Faule3ting
Hess, Andrew J., Naval Air Warfare Center, USA; Hardman, Bill, Naval Air Warfare Center, USA; Workshop on Helicopeter
Healthand Usage Monitoring Systems; February 1999, pp. 181-202; In Englishts8€E9990053503; Copyrightyail: Issuing
Activity (DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

Theevolution of automated diagnostic systems for helicopter mechanical systems has been aided by a Navy program of sys
tematictesting of drive train components having known anomalies (seeded faults) while simultaneously executing a suite of diag
nostictechniques to identify and classify the mechanical anomalies. This program, calteditbpter Integrated Diagnostic
System(HIDS) has been carried out using an iron bird test stand (SH-60)ViCNATenton, and SH-60B/F flight vehicles at
NAWC - Patuxent Riverrhe SH-60 HIDS program has been the Nsiegrnerstone fdrt to develop, demonstrate, and justify
integratedmechanical diagnostic system capabilities for its helicopter fleets. The objectivepaigheam were to: 1. Acquire



raw datafor multiple cases of "good” and seeded fault mechanical components on a fully instrumented drive train to support the
evaluationof diagnostic algorithms and faugiblation matrices. Data is being acquired from 32 vibration channels simultaneously

at 100 kHz per channel while a continuous usagaitoring system records parametric steady state data from the power plant
andairframe. 2. Analyze vibration and other diagnostic indicators to evaluate sensitivity and performance of all available diagnos
tic methods when analyzing well-documented parts. Evaluate reldi@otivetness of these various diagnostic methods, indica
tors,and their associated algorithms to identify and optimize sensor location combinations. 3. Demonstrate the ability to integrate
andautomate the data acquisition, diagnostic, fault evaluation and communication processes in a flightworthy system. 4. Integrate
and evaluate comprehensive engine monitoring, gearbox and drivetrain vibration diagnostics, advanced oil debris monitoring,
inflight rotor track and balance, parts life usage tracking, automated flight regime recognition, power assurance checks and trend
ing, and automated maintenance forecasting in a well coordinated on-board and ground-based system. 5. Provide an extensiv:
library of high quality vibration data on baseline and seeded fault components. This data can be made available to anyone wanting
to prove their diagnostic techniques or develop new capability. 6. Provide a "showcase”, state-of-the-art, fully functional Inte-
grated Mechanical Diagnostic system to act as a catalyst demonstration which might lead to interest in a fleet wide production
application.This paper will describe the overall program, the goals and objectives, the facilities used, the system evaluated, the
accomplishmentand the results and conclusions obtained to date. The results of extgasive and powertrain "seeded fault”
testingwill be presented. Lessons learned which can be applied to future Helicopter Usage Monitoring Systems (HUMS) and/or
Integratedviechanical Diagnostic (IMD) systems will also be discussed.

Derived from text

Diagnosis;Faults; Helicopters;Performance @sts;Algorithms;Anomalies;Automatic Conwl

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.
For related information see also 34 Fluid Mechanics and Heat Transfer.

19990053521Royal Aeronautical Socigtyondon, UK
The Aeronautical Journal, Volume 103
Stollery, John L., Editor, Royal Aeronautical Society, UK; January 1999; ISSN 0001-9240; 68p; In English; See also
19990053522 through 19990053526; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place,
LondonWIV 0BQ, UK), HardcopyMicrofiche

Contentsinclude the following: Unsteady aerodynamics: retrospect and prospect. Shock phenomena in high speed aerody
namics:still a source of major concern. Unsteady flow around helicopter rotor blade sections forward flight. Pressure over a two-
cavity cascade at supersonic speed. aastélét analysis of pilot workload in helicopter low-level flying tasks.
CASI
Workloads (PsychophysiologWyavelet AnalysistJnsteady FlowAerodynamics

19990053522Defence Evaluation Research AgerBgdford, UK
Unsteady Aeindynamics: Retrospect and Pospect
Mabey,D. G., Defence Evaluation Research Agendiy; The Aeronautical Journal; January 1998tume 103, No. 1019, pp.
1-18;In English; See also 19990053521
ReportNo.(s): Papeb03; Copyright; Aail: Issuing Activity (The Royal Aeronautical SocietyHamilton Place, LondowIV
0BQ, UK), Hardcopy Microfiche
This paper reviews some current problems in unsteady aerodynamics and discusses sochelfahges. The emphasis
is on problems associatedth separated flows, such as teting and limit cycle oscillations. Suggestions are made to indicate
how experimental facilities (such as cryogenic wind tunnels) and computational fluid dynamics might be exploited to address
thesequestions.
Author
Buffeting;Cryogenic Whd Tunnels;Separated FlowtJnsteady Aexdynamics

199900535230ffice National d'Etudes et de Recherches AerospatiMesindon, France

Shock Phenomena in High Speed Aedynamics: Still a Souce of Major Concern

Delery,J. M., Ofice National d’'Etudes et de Recherches Aerospatiales, France; The Aeronautical Journal; Januapjub989; V
103,No. 1019, pp. 19-34; In English; See also 19990053521



ReportNo.(s): Pape434; Copyright; Aail: Issuing Activity (The Royal Aeronautical SocigtiyHamilton Place, London WIV
0BQ, UK), Hardcopy Microfiche

Shockwavesire present in a flow as soonthe Mach number becomes supersonic. Being viscous phenomena, shockwaves
area source of drag which can be predominant when the Mach number is significantly higloerethansupersonic air intakes
the production of entropy by shocks is felt as a loss in efficiency. At high Mach numbers, shockwaves produce a considerable
temperatureise leading to severe heating problems, complicataddlygas décts. The intersection - or interference - of two
shocksgives rise to complex wave patterns contairsiliig-lines and associated shear layers whose impingement on a nearby sur
face can cause detrimental pressure and heat transfer loads. The impact of a shockwave on a boundary layer is the origin of stron
viscous interactions which remain a limiting factor in the design of transonic wings, supersonic air intakes, propulsive nozzles
andcompressor cascades. Moréodfis neededo improve prediction of these interactions and to devise new techniques to control
suchphenomena.
Author
Shock \&ves;High SpeedAerndynamicsHeat Tansfer;Drag; Air Intakes

19990053524Cranfield Univ, Coll. of AeronauticsBedford, UK
Unsteady Flow Around Helicopter Rotor Blade Sections in Forward Flight
Shaw,S. T, Cranfield Univ, UK; Qin, N., Cranfield Uniy UK; The Aeronautical Journal; January 1998kuvhe 103, No. 1019,
pp. 35-44; In English; See also 19990053521
Contract(s)/Grant(s): EPSRC-GR/K31664
ReportNo.(s): Pape329; Copyright; Aail: Issuing Activity (The Royal Aeronautical SocigtiyHamilton Place, London WIV
0BQ, UK), Hardcopy Microfiche

Theaerodynamic performance of aerofoils performing unsteady motions its important for the design of helicopter rotors. In
this respect the study of aerofoils ungleing in-planeoscillations (translation along the horizontal axis) provides useful insight
h to the flow physics associated with the advancing blade in forward flight. Tn this paper a numerical method is developed in which
theunsteady thin layer Navi€Stoke.s equations are solved for aerofoils performing rigid boatjons. The method has been
appliedto theca]eulation of the flowfield around a NACA 0012 aerofoil performing in-plane motions representative of high-speed
forward flight. Comparison of computed pressure data with experimental measurements is denatiiiybe good. The quanti
tative differences observed between computations and experiment are thought to have arisen mainly as a consequence of the lov
aspectatio of the model rotor employed in the wind tunnel tests.
Author
Unsteady FlowRotor Blades (@rbomachinery)Airfoils; Flight CharacteristicsFluid Dynamics

19990053525Southampton UniyDept. of Aeronautics and AstronautitsK
Pressure Over a Dual-Cavity Cascade at Supersonic Speeds
Zhang,X., Southampton UniyUK; Edwards, J. A., Defence Evaluation Research Agesi€y The Aeronautical Journal; Janu
ary 1999; \blume 103, No. 1019, pp. 45-54; In English; See also 19990053521
ReportNo.(s): PapeR378; Copyright; Aail: Issuing Activity (The Royal Aeronautical SocietiyHamilton Place, London WIV
0BQ, UK), Hardcopy Microfiche

Pressurdalistributions over a dual cavity cascade were studied al supersonic speeds of Mach 1.5 and 2.5. The study was per
formed through numerical modelling and results comp.tred with model measurements. The Reynolds-averaged Navier-Stokes
equations were solved using a finite-volume algorithm in which the inviscid cell interface fluxes were estimated using Roe’s
approximate Riemann solver with a second-order extension, and turbulence was modelled using a two-equation kappa-omege
modelwith compressibility correctionswi test configurations were selected: (1) a length-to-depth ratio L/D) = 1 cavity followed
by another L /D = 1 cavityand (2) an L/D = 3 cavity followed by an L/Dl=cavity The prediction was compared with that of
a single cavity of the same L/D. It was found that the pressure field around the L/D = 1 cavity was substantially modified by a
precedind-/D = 3 cavity Changes in the pressure and pressure drafjcieef were observed. The study clarified some earlier
observation®f unsteady modes over a dual cavity cascade, and confirmed model measurements of the pressure fluctuation under
anumber of flow and geometry conditions.
Author
Pressure Distribution; Cavities; Supersonic Speed; Research; Aerodynamic Drag; Mathematical Models; Navier-Stokes
Equation



19990053579Duke Univ, School of Engineerinddurham, NC USA
Limit Cycle Oscillations (LCO) and Nonlinear Aepelastic Wing Response: Reduced Order A@xdynamic Models Final
Report,1 Jul. 1995 - 30 Jun. 1998
Dowell, Earl H.; Apr1999; 15p; In English
Contract(s)/Grant(s): F49620-95-1-0417; AF Proj. 3484
Report No.(s): AD-A362982; AFRL-SR-BL-TR-99-0125; No Copyrightak CASI; A03, Hardcopy; A01, Microfiche

A nonlinear aeroelastic analysis of a low aspect, delta wing modeled as a plate of constant thickness demonstrates that limit
cycleoscillations (LCO) of the order of the plate thickness are possible. The structural nonlinearitycaris#suble bending
in both the chordwise and spanwise directions. The present results using a vortex lattice aerodynamic model for a low Mach num
ber flow complement earlier studies for rectangular wing platforms that showed similar qualitative results. The theoretical results
for the flutter boundary (beyond which LCO occurs) have been validated by comparison to the experimental data reported by other
investigatordor the low aspect ratio delta wings. Also the limit cycle oscillations found experimentally by previous investigators
(butnot previously quantified prior to the present work) are consistent with the theoretical results reported here. Reduced order
aerodynami@nd structural models are used to substantially decrease computational cost with no loss in Withoatthe
useof reduced order models, calculations of the LCO would be impractical. A wind tunnel model is tested to provide a quantitative
experimentatorrelation with the theoretical results for the LCO response itself.
DTIC
Oscillations;Aeroelasticity; Aerodynamic CharacteristicdMnd Tunnel Ests;Delta Whgs

19990053582Defence Science aneédhnology Oganisation Aeronautical and Maritime Research Laielbourne, Australia
Flow Visualisation about the Helicopter Deck of the Hydographic Ship
EdwardsCraig D., Defence Science anechnology Oganisation, Australia; March 1999; In English; Original contains color
illustrations
Report No.(s): DSD-TR-0762; AR-010-842; Copyright,vail: Issuing Activity (DST Aeronautical and Maritime Research
Lab., PO Box 4331, Melbournejdtoria 3001, Australia), HardcopMlicrofiche

Flow visualisation tests were performed about the helicopter deck of a 1/35 scale model of the HydrograhibeShaw
SpeedWind Tunnel at the Aeronautical and Maritime Research Laborafbey model was tested over a range of relative wind
anglesusing tuft, smoke and surface flow visualisation techniques to determine regions of adverse airflow that may have a detri
mentaleffect on helicopteship operationgn order to meet certification requirements. In partigulabulent flow in the vicinity
of the flight deck, verticaleplenishmenarea and the shipanemometer installation were identified, photographed and recorded
onvideo. Efects of two fixed ship roll angles on the flow were also investigated. This document contains extensive results for
all model configurations tested and describes in detail the flow features observed.
Author
Flow Msualization;Performance @sts;Turbulent Flow;Scale ModelsHydrography;Helicopters;Air Flow

19990053900Department of the NayWashington, DC USA
Articulated Fin
Nedderman, Wliam H., Jr, Inventor; Nov 24, 1998; 6p; In English; Supersedes US-Patent-Appl-SN-668605, AD-D018073.
Patent Info.: Filed 3 Jun. 96,; US-Patent-Appl-SN-668,605; US-Patent-5,839-700
ReportNo.(s): AD-D019325; No Copyright;vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche

An articulated fin of the present invention includes a nose secttait saction, an upper flexible control surface, and a lower
flexible control surface. The upper and lower flexible control surfaces each span from the tail section to the nose section. The fin
furtherincludes a gear assembly for applying compressive and tensile forces on the upper and lower flexible control surfaces. The
gearassembly bends the tail section upwardly upon applying a tensile force on the upper flexible control surface and a compression
forceon the lower flexible control surface, and bends the tail section downwardly upon applying a compression force on the upper
flexible control surface and a tensile force on the lower flexible control surface.
DTIC
Aerodynamic Characteristicdtins; Compressibility



03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents. For related information see also 16 Space Transporta-
tion and 85 Urban Technology and Transportation.

19990054051NASA Glenn Research Centéleveland, OH USA
Detecting the Onset of Fie in an Aircraft by Employing Corr elation Spectioscopy
GoswamiKisholoy, Intelligent Optical Systems, Inc., USA; Saxena, Indu, Intelligent Optical Systems, Inc., USA; Egalen, Clau
dio, Intelligent Optical Systems, Inc., USA; Mendoza, Edudelligent Optical Systems, Inc., USA; Lieberman, Robert, Intelli-
gent Optical Systems, Inc., USA; Piltch, Nancy D., NASA Glenn Research Center, USA; Fifth International Microgravity
CombustiorWorkshop; May 1999, pp. 376-377; In English; See also 19990053965
Contract(s)/Grant(s): NAS3-99030; No Copyrightal: CASI; A01, Hardcopy; A04, Microfiche

The cause of aircraft fire and locations of the fires are numerooddWide, numerous in-flight fires have been passenger
initiated, the prime location being the lavatory areas. Most in-flight fires in commeeuiaérs are of electrical origin and ciga
rettes.A caigo bay fire can be caused by a varietyeafsons. The sheer number ofatint types of cagio makes it difcult to
identify the origin, especially when the fire reaches the catastrophic level. The damage can be minimized, and fire can be sup-
presseceffectively if a warning system for the onset of fire is available for onboard monitoring.
Derived from text
Aircraft SafetyMarning SystemsCombustion Ryducts;Correlation Detection

19990054193Federal Aviation AdministratigiWwashington, DC USA
Notices to Airmen Domestic/International, February 25, 1999
Dec. 31, 1999; 230p; In English
Report No.(s): PB99-137150; No Copyrightjal: CASI; All, Hardcopy; A03, Microfiche
Topic discussednclude the following: Airway Notams; Airports, Facilities and Procedural Notams; General FDC Notams;
Part 95 Revisions to Minimum en Route IFR Altitudes and Changeover Points; International Notices to Airmen; and Graphic
Notices.
NTIS
Air Navigation;RunwaysAirports; Navigation Aids§light Paths

19990054448Bureau of Tansportation Statistic©ffice of Airline Information Washington, DC USA
Air Carrier Reporting Punctuality Assessment. Accounting and Reporting Diective
Feb. 25, 1999; 14p; In English
Report No.(s): PB99-144172; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

The Office of Airline Information reissues its 'Air Carrier Reporting Punctuality Assessment’ report. The report was origi
nally issued on January 26, 1999. The report covered the gesindluly 1, 1998, through December 31, 1998. The original report
misstated the days late for several air carriers. This revised report contains seven tables showing the timeliness factor for eact
air carriers recurrent reporting.
NTIS
Air Transportation;Airline Operations

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based); and air traffic control. For
related information see also 17 Space Communications, Spacecraft Communications, Command and Tracking and 32 Communica-
tions and Radar.

19990053728Naval Surface \&tfare CenterDahlgren Diy, Dahlgren, YA USA
An Evaluation of Precise Absolute Navigation (RN) Performance Under Dynamic Conditions Final Report
Hermann, Bruce R.; Jan. 1999; 39p; In English
Report No.(s): AD-A362733; NSWCDD/TR-98/3; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
This report describes a method where the Global Positioning System (GPS) Precise Positioning Service (PPS) solutions
recordedn the field can be reprocessed at a later time with the precise ephemerides, without requiring that the observations be



saved.The reprocessing with tigrecise ephemerides improves the quality of the navigation solutions compared with-the solu
tionsobtained when the real-time broadcast ephemerides are used. This report contimvestigation of the Precise Absolute
Navigation(PAN) technique by exploring its accuracy under two particular conditions. The first condition is operation with single-
frequencyobservations and use of the broadcast ionospheric model; the second is when the user experiences appreciable heigt
variationsdue to his motion, as in an aircraft. Also demonstrated are the accurady sbRitions to simulated observations from

a high-altitude, low-speed platform, such as an Unmanned Aazfdth (UA/).

DTIC

Air Navigation;Global Positioning Systerdtmospheric Model€Earth lonosphes; Navigation

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and 39
Structural Mechanics. For land transportation vehicles see 85 Urban Technology and Transportation.

19990053504Goodrich (B. B AerospaceSimulation and Algorithm Development Centgedford, MA USA
Integrated Mechanical Diagnostics (IMD) Health Usage and Management System(HUMS)
Gill, John, Goodrich (B..[FAerospacelJSA; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999,
pp. 7-15; In English; See also 19990053503; CopyrighgilAlssuing Activity (DST Aeronautical and Maritime Research Lab.,
P.O.Box 4331, Melbourne, i¢toria 3001, Australia), HardcopiMicrofiche

The USA Navy and USA Marines, in partnership with BFGoodrich Aerospace, have embarked upon an ambitious program
to improve operational readiness and flight safety while slashing maintenance-related costs. That HUMS program is now on the
cuspof an important milestone - installation of the first fully functiosydtem on two aircraft types, the SH-60B support helicop
ter and the CH-53E cargo helicopter. The system has evolved under Joint Dual-Use Program Office’s (JDUPO) Commercial
Operationsand Support Savings Initiative (COSSI) and is now referred to as IMD-HUMS. This paper presents the system’
rentstate of evolution and outlines how thestem will continue to evolve as we strive to achieve fleet-wide deployment. This
papemwill describe the components and processes that make up the fully functional and integratedt syifitaiso outline the
nearterm implementation plan to prepare for eventual transition from initial installation to fleet-wide deployment.
Derived from text
Flight Safety;Maintainability; Installing; Helicopters;Diagnosis

19990053505Helitune Ltd, Malvern, UK
Modular Distributed HUMS: An Overview
Mowbray,Keith, Helitune Ltd., UK; Wrkshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp. 17-22;
In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research Lab., P.O.
Box 4331, Melbourne, itoria 3001, Australia), Hardcopiicrofiche

Contents include the following: Defining the system; HUMS§uirements; The common modulesafability; On board
laser tracker; Basisystemconfiguration; All up system configuration; Distributed modular HUMS; Engine HUMS functions;
and Transmission HUMS functions.
CASI
Management Systentstectronic Modules:Availability; Performance Rediction

19990053506Smiths Industries, IncGrand Rapids, Ml USA

UK Ministry of Defence Health and Usage Monitoring System (HUMS)

Trammel,Charles, Smiths Industries, Inc., USA)Séler Gerald, Smiths Industries, Inc., USApwWshop on Helicopeter Health

andUsage Monitoring Systems; February 1999, pp. 23-41; In English; See also 19990053503; Copwilglasaing Activity

(DSTO Aeronautical and Maritime Research LabQ.mBBox 4331, Melbourne,istoria 3001, Australia), HardcopMlicrofiche
The Health and Usage Monitoring System (HUMS) have been designed with building block appralmh &asy configu

rationfor: Cockpit \bice and Flight Data Recorder (CVFDR) operation; Usage and exceedance monitoringr&itand Bal

ance (RTB); Airframe Vibration Monitoring (AVM); Transmission Vibration Monitoring (TVM); and Engine Vibration

Monitoring (EVM). The UK HUMS Chinook Program will:allor and qualify airborne and ground systems, and Provide an Air

craft Design Authority (ADA) approved installation design.

Derived from text

Monitors; Aerodynamic BalanceAircraft Design;Flight Recoders; Health



19990053507Chadwick-Helmuth Co., IncEl Monte, CA USA
Health Monitoring of Helicopters: Applications and Achievements
Dobrin, Lawrence L., Chadwick-Helmuth Co., Inc., USApkikishop on Helicopeter Health and Usage Monitoring Systems; Feb
ruary 1999, pp. 43-48; In English; See also 19990053503; Copyrightt: AssuingActivity (DSTO Aeronautical and Maritime
Researcliab., PO. Box 4331, Melbourne,istoria 3001, Australia), HardcopMicrofiche

History has taught us that the growth of helicopter health monitoring has been more evolutionary that revolutionary. Only
themost sophisticated of helicopter operators whether it be military or commercial invests in the manpower and training to incor
poratesome of the software tools made available by "HUMS” suppliers. Developmefetahgé of prospective products and
claimsof dramatic benefits are in most instances unrealized. As events unfold, we are seeing that permanent on-board monitoring
of basic helicopter functions are nevertheless yielding significant betefiisly from availability of continuous recorded data
for both immediate light line usage and also for post flight analysis. The most fundamental of monitoring functions; that of rotor
trackand balance is yielding important information regarding not only the rotor system but that of associated components. The
extensiorof rotor track and balance basics yields important clues as to how carefully applied diagnostics to other rotating compo
nents can similarly benefit from the more intensive examination of newly available data. This paper will present some-of the find
ingsthat are now possible and the conclusions as to how expansion of basics can lead to a more powerful operatainal utility
health monitoring tools.
Derived from text
Aerodynamic Balanceiealth; Helicopters;Postflight AnalysisRotary Vihgs

19990053508Defence Science angdhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
Vibration Monitoring of Royal Australian Navy Helicopters
Blunt, David, Defence Scienand Bchnology Qganisation, Australia; ONeill, PetdRoyal Australian NayyAustralia; Rebbe
chi, Brian, Defence Science and Technology Organisation, Australia; Workshop on Helicopeter Health and Usage Monitoring
Systemsfebruary 1999, pp. 49-56; In English; See also 19990053503; Copytiglilt;|ssuing Activity (DST Aeronautical
andMaritime Research Lab.,®. Box 4331, Melbourne,ittoria 3001, Australia), HardcopMlicrofiche

This paper provides a brief background of helicopter vibration monitoring in the , and descrilésgfeed vibration moni
toring system currently being introduced iriteeir fleet of S-70B-2 Seahawk and SK-50 Sea King helicopters. The system incor
porates standard commercial airframe rotor track and balance equipment, and an AMRL - developed transmission vibration
monitoringsystem. Both incorporate permanently mounted sensors wired to cabin receptacles, and carry-or vibaatyoof
analysers.
Author
Vibration; Monitors; Sh-3 HelicopterAerodynamic Balance

19990053511Vibro-Meter S.A, Friboug, Switzerland
ROTABS(trademark): Re-Writing the Manual on Rotor Track and Balance
Cant,Robert, \bro-Meter S.A., Switzerland; @kshop on Helicopeter Health and Usage MonitoBggtems; February 1999,
pp. 89-98; In English; See also 19990053503; Copyright; Avail: Issuing Activity @D&3ronautical and Maritime Research
Lab.,PO. Box 4331, Melbourne,igtoria 3001, Australia), HardcopMlicrofiche

ROTABS(TM)is an integral part of the eurocopter aircraft recording and monitoring system EUROARMS. It is more com
prehensivesystem. It has superior balance resdilso simplified /safer operation and has high reliability stand - alone or inte
grated system.
CASI
Monitors; Automatic Contl; Military Helicopters

19990053515Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Helicopter Structural Usage Monitoring Work at DSTO Airframes and Engines Division
Lombardo, Domenico, Defence Science and Technology Organisation, Australia; Workshop on Helicopeter Health and Usage
Monitoring Systems; February 1999, pp. 137-151; In English; See also 19990053503; Copyaghtsguing Activity (DSTO
Aeronauticaland Maritime Research Lab.(P Box 4331, Melbourne,istoria 3001, Australia), Hardcopilicrofiche

Pilot Questionnaire data used to create new usage spectrum for Australian Black Hawk. Quantitative program proposed for
measuringBlack Hawk usage, Usage monitoring research looking at: econdeitiedness of usage monitoring - estimation



of gross Vight from indirect measurement; and application of Al techniques to examine problems of identifying flight conditions
with minimal information.

CASI

Airframes;Helicopters;Monitors; Engine Contol

1999005351 7Aerostructures, IncArlington, VA USA
Helicopter Usage Monitoring Using the MaxLife System
White, David, Aerostructuresnc., USA; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp.
167-179; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research
Lab.,PO. Box 4331, Melbourne,istoria 3001, Australia), HardcopMlicrofiche

Contentsnclude the following: Overview of Aerostructures; Specialized Usage Monitoring Expertise; AH-1W Usage Moni
toring Results; and MaxLife System and Programs.
CASI
Monitors; AH-1W HelicopterLife (Durability); Damage Assessment

19990053520Analysis, Management and Systems (Pty),L.$duth Africa
Health and Usage Monitoring System for the Hawk Aicraft
Havinga,M. C., Analysis, Management and Systems (Pty) Ltd., South Africa; Botes, C. J., Analysis, Management and Systems
(Pty) Ltd., South Africa; Workshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp. 217-225; In
English;See also 19990053503; Copyrightall: Issuing Activity (DS Aeronautical and Maritime Research LabQ.mBox
4331,Melbourne, \ttoria 3001, Australia), HardcopMicrofiche

This paper describes the Health and Usage Monitoring System for the Hawk aircraft supplied to the Royal Australian Air
Force.British Aerospace MA&A placed a contract upon AMS for the developmenHafiS with the following functionality:
(a) Avionics equipmenhealth monitoring. (b) Flight data recording in crash protected meifedi@ockpit voice data recording
in crash protected memorfg) An airframe fatigue monitoring system. (e) Low cycle fatigue monitoring of the ethigath
Monitoring is conducted by the sampling and storage of avionics equipment built-in test data. When a failure occurs the relevant
environmentatiata is stored which allows detailed analysis of failure conditions on the aircraft. In addition, failure discretes as
assertedy the OBOGS are monitored and stored by the HUMS. Airframe Usage Monitoring is conducted by sampling and proc
essingof strain gauges mounted at key locations within the air&afiine Usage Monitoring is conducted by the sampling and
processin®f key engine parameters sampfesim engine and aircraft sensors. The HUMS consists of a Data Acquisition Unit,
a Crash Survivable Memory Unit, a Flightline System and a Desktop System. The Data Acquisition Unit samples, processes and
stores data from sensors and aircraft equipment. It formats and transmits flight data to the Crash Survivable Memory Unit. All
stored data is transmitted to the Flightline System during upload and download operations at the aircraft flightline. The Crash
Survivable Memory Unit receives formatted flight data frames for the Data Acquisition Unit and samples voice data from the
CockpitAudio Management Unit and stores this data in crash protected memory
Author
Health; Aircraft EquipmentAirframes;CrashesData Acquisition;Failure

19990053566Dayton Univ Research Inst., Research In&tH USA
Update of the Probability of Fractur e (PROF) Computer Piogram for Aging Air craft Risk Analysis, \blume 1, Modifica-
tions and Users Guide Final Report Sep. 1996 - Nov998
Hovey Peter W Berens, Alan PLoomis, John S.; Nov1998; 92p; In English
Contract(s)/Grant(s): F09603-95-D-0175; AF Pré&jAF
ReportNo.(s): AD-A363010; UDR-TR-1998-00154-VOL-1; AFRLAWWP-TR-1999-3030; No Copyright;wail: CASI; A05,
Hardcopy;A01, Microfiche
The computer program, Probability of Fracture (PROF) was written to facilitate the Air irgpt@mentation of structural
risk analyses. The fracture probabilities from a PROF run directly complement the deterministic damage tolerance analyses that
form the bases for structural maintenance actions. Hownge are many structural scenarios that cannot be modeled directly
by a single PROF run, but can be analyzed through the combination of multiple PROF runs. These include the scenarios introduced
by widespread fatigue damage and corrosive thinning. While these more complex applications of PROF have been demonstrated,
theywere dificult to implement because of the post processing required of the individual PROF runs, taattemmmodate
the calculation of failure due to discrete source damage in the presence of widespread fatigue darfexget &adlifre criterion
was needed. Therefore, PROF was updated to accommodate these calculations and to incorporate more robust computation:



algorithms.This report describes the modifications made to PROF and serves as a users guide for the plograris\a pre
grammerguide to the PROF software.

DTIC

Probability Theory;Risk; Structural AnalysisiJser Manuals (Computer Bgrams);Aging (Metallurgy); Cracking (Fracturing)

19990053655DefenceScience anddchnology Oganisation Aeronautical and Maritime Research Lalelbourne Australia
Residual Stress Measuements and Boeing Wdge Durability Data for the Proposed 470 Bulkhead Bonded Repair
Olsson-Jacques, Christina; Nd®98; 32p; In English
ReportNo.(s):AD-A361706; DSTO-TN-0178; DODA-AR-010-675; No Copyrightvail: CASI; A03, Hardcopy; A01, Micro
fiche

Fatiguecracking problems haweccurred in the F/A-18 470.5 bulkhead during initial full scale testing. The surface of this
bulkhead is shot-peened to introduce compressive residual stress to increase the fatigue life of the component as part of the
manufacturing and maintenance program. The Aeronautical and Maritime Research Laboratory (AMRL) is investigating the
effectof applying a composite patch to reducedhical strains in the crotch area. Boeing wedge durability tests were used to
definethe most suitable metal preparation procedure to apply a durable patch to a shotpeened aluminium alloy surface. The x-ray
diffraction technique was used to assess any reduction in the beneficial shot-peened residual stress after typical abrasion and he:
treatmenstages in the preparation procedure. It was found that the abrasion and heat treatment processes used to achieve the mo
durablesurface treatment for bonding did ignificantly reduce the beneficial compressive surface stresses induced by the shot-
peeningprocess.
DTIC
Aircraft MaintenanceBonded JointsBulkheadsfatigue Life;Crack Piopagation;Residual Stss;Adhesive Bondingyletal
SurfacesStress Meas@ment;Shot Peening

19990053656Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Unmanned Aerial Vehicle Mission Level Simulation
Walston, Jennifer G.; Mal999; 73p; In English
Report No.(s): AD-A361707; AFIT/GOR/ENS/99M-17; No Copyrighta#: CASI; A04, Hardcopy; AO1, Microfiche

We develop an object-oriented simulation that models the surveillance and Active Suppression of Enemy Air Defense
(SEAD) missions of the Unmanned AeriaéMcle (UA/) RQ-1A PredatorThe simulation, written in Java using the Silk simula
tion package, interfaces with a Reactive Tabu Search routing algorithm to provide optimal UAV routes. The routing algorithm
is called by the simulation to account for changes in weather conditions and to provide a means of dynamically retasking the UA
The simulation and analysis support a\WBattlelab initiative to test the operationalesits of proposed changes in Predator per
formanceand UA/ capability to perform in an Active SEAD mission. Analysifodf examine the &fct of speed, endurance,
andweather susceptibility on JAoperational dectiveness and thefetts of radacross section, threat densiand threat lethal
ity on UAV Active SEAD mission performance.
DTIC
PilotlessAircraft; Object-Oriented Rsgramming;Computerized SimulatiofElight Simulation;Aerial Reconnaissanc®outes

19990053657Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Dynamic Unmanned Aerial \ehicle (UA/) Routing with a Java-Encoded Reactive abu Seach Metaheuristic
ORourke, Kevin P Mar. 1999; 131p; In English
Report No.(s): AD-A361708; AFIT/GOA/ENS/99M-06; No Copyrightjal: CASI; A07, Hardcopy; A02, Microfiche

In this paper we consider the dynamic routing of unmanned aerial vehiclgs)cdtrently in operational useith the US
Air Force. Dynamic vehicle routing problems (VRP) have always been challenging, and the airborne version of the VRP adds
dimensionsand dificulties not present in typical ground-based applications. PreldéMsrouting work has focused on primarily
on static, pre-planned situations; howewaheduling military operations, which are often ad-hoc, drives thefoeadlynamic
routesolver that can respond to rapidly evolving problem constrairith.ttéése considerations in minge examine the use of
aJava-encoded metaheuristic to solve these dynamic routing problems, explore its operation witheseraigroblem classes,
andlook at theadvantages it provides in sample\Usouting problems. The end routine provides routing information for¥ UA
virtual battlespace simulation and allows dynamic routing of operational missions.
DTIC
Pilotless Aircraft; Heuristic Methods; Traveling Salesman Problem; Dynamic Programming; Object-Oriented Programming;
Java(Programming LanguageRoutes;Flight Plans



19990053664Federal Aiation Administration Airport and Aircraft Safety Research abdvelopment Diy Atlantic City, NJ
USA
Comparison of Boundary Correction Factor Solutions for o Symmetric Cracks in a Straight-Shank Hole Final Report
Bakuckas,). G.; Apr1999; 30p; In English
Report No.(s): PB99-147399; DORR/AR-98/36; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

This report compares the mode | boundary correction factor solutions for two symmetric elliptical cracks emanating from
a straight-shank hole. A global-intermediate-local (GIL) hierarchical approach was developed using the finite element method
(FEM). Comparisons were madéth the following methods: the FEM with the equivalent domain integral, semiempirical-bound
ary correction factor equations, the finite element alternating method, the boundary elementwitattiwecrack opening dis
placementpproach, the boundary element methsishg special crack-tip elements, and the three-dimensional weight function
method.
NTIS
BoundaryElement MethodCracking (Fracturing);Correlation

19990053793APR Consultants, IncMedway OH USA
A Practical Method for Air craft Life Enhancement Final Report
May 1998; 26p; In English
Contract(s)/Grant(s): F33615-97-C-3214
Report No.(s): AD-A362642; STTR-97-142; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

The purpose of this Phase faf was to prove the feasibility of reducing dynamic loads induced into aircraft structure by
increasindanding gear strut prectg® pressure. Reducing dynamic loads will reduce fatigue damage to aircraft structure resulting
in life extension and reduced maintenance and inspections. An additional purpose @drthigasfo determine the "degree” of
life enhancement that can be achieved. Finalynmercial aircraft operations and maintenangartzations were contacted to
determinehe level of ground loads related problems that occur in day to day operations. A NASA Langley instrumented A-6 main
landing gear strut was used to experimentally validate the concept. Computer simulations were used to predict dynamic load
reductiondor a lage matrix of conditions for @ariety of aircraft. The computer predictions were used to assess the potential life
enhancemerthat could be achieved. Questionnaires were sent to a variety of commercial agdinieations requesting infor
mationregarding maintenance, inspection and structural failure data that relate téothi$b&se | of this &rt proved conclu
sively (both analytically and experimentally) that ground loads can be reduced by 40% or more by increasing strut precharge
pressureEstimated improvements in life of up to 15% weadculated for a randomly selected structure. A "hot spot” would show
muchgreater improvement. The results of Phase | were better than anticipated. The application of this technology will include
military and civilian aircraft. The aircraft that will benefit the magt be laige flexible aircraft such as commercial jets and-mili
tary bomber and cgpo aircraft that operate heavy and on rough runways.
DTIC
Dynamic LoadsAircraft Structues; Fatigue (Materials);Structural Failue; Struts

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

19990053514Howard (Paul L,)Newmarket, NH USA
A Straw Man for the Integration of Vibration and Oil Debris Technologies
Howard,Paul L., Howard (Paul L.), USA; Reintjes, John, Naval Research Lab., USkskép on Helicopeter Health and Usage
Monitoring Systems; February 1999, pp. 131-136; In English; See also 19990053503; Copyaghtsguing Activity (DSTO
Aeronauticaland Maritime Research Lab.(P Box 4331, Melbourne,istoria 3001, Australia), Hardcopilicrofiche

Diagnosisof faults inmechanical systems has traditionally involved analysis of vibration data and analysis of oil borne debris
capturedby magnets placed in the lubricating oil stream and has relied heavily upon trained expert analysis of data. Because the
technologiesire expert intensive and quitefdient in practice, they have remained basically separate analytical technologies.
Eachtechnology requires specific expert interpretabbdata. Generallyneither answers the question "wkdatiling and how
badis it?”. Data in "g5 rms.” and "parts per million of iron” withormally be compared to limit values. This usually occasions
reviewby a trained technician to determine the coursactibn to be followed and may or may not signal the existence of a prob

10



lem. Optical analysis of oil borne debris by experientaghnicians can provide additional information on machine condition well

in advance of failure, buhe accuracy of the analysis is still highly dependent on the capability of the human expert. Attempts
to automate these analysis processes have mostly been rewarded by a high incidence of false alarms. Operators of early HUM
systemovercame these limitations by employing hurea&pert analysis of data. Sometimes multiple indications were required
beforea problem was recognized. Currently HUMS systems musthelgst exclusively upon vibration analysis for detection

of most faults, partly because automatiomibflebris analysis has fallen behind basic HUMS technology development. While
someof the critical HUMS detectable faults do not produce significant levels of oil borne debris, there are many that do. Reliance
on prior technologysuch as chip detectors and particle sensors / counters, has not allowed development of a truly robust, low false
alarm rate, mechanical diagnostic system. New oil debris technology, such as LaserNet, which directly identifies the surface
fatiguefault mode(s) from particle shape, can assess sewariytrend growth of significant faults could provadeay forward

for integration of vibration and oil debris technologieproduce a superior diagnostic approach. This paper identifies some cur
renttechnology roadblocks andfefs a straw man framework for such an integration process.

Derived from text

Failure; Dynamic Structural Analysid;ubricating Oils;False Alarms

19990053519Institute for Aerospace Resear€bitawa, Ontario Canada
Developments in Non-Intrusive Diagnostics for Engine Condition Monitoring
Bird, Jef W., Institute for Aerospace Research, Canada; Mulligan, Mngtitute for Aerospace Research, Canada; MacLeod,
J.D., Institute for Aerospace Research, Canada; Little, D., National Defence Headquarters, Cariatteyp/@n Helicopeter
Healthand Usage Monitoring Systems; February 1999, pp. 203-216; In EnglishtsB8eE990053503; Copyrightyail: Issuing
Activity (DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

Knowledgeof the condition of a gas turbine engine is essential for both flight safety andfeottefoperations, particularly
in the military environment with severe operating conditions, critical missions and limited fleets. One option is for military opera
torsto look for new engine condition assessment tools Howéhwese tools must be practical for use ommperational base or
atleast in an overhaul centre, if real benefits are to be seen. Non-intrusive sensors using thermal radiation and spectrascopic analy
sisappear as promising technologies. The Institute for Aerospace Research of the National Reseailcof Canada is working
with the Canadian Department of National Defence to assesdahtvefnesof these two, engine condition monitoring methods.
Thereal-time, online capabilities of these two methods are of particular interest. Results of bench and implanted fault studies are
shownfor the infrared thermography stydiemonstrating fault isolation in a test cell environment. Limited implanted fault tests
with actual turbine rubs in a J85 turbojet are also reported to demonstrate early promising results for the use of speatdscopy
usageassessments are a key part of the overall project; some details are given of the use of the thermography tool at an overhau
centreand also on the flight line.
Author
Nonintrusive Meas@ment;Turbojet EnginesFaults; Diagnosis;Gas Trbine Engines

19990053567Naval Postgraduate SchpMonterey CA USA
Thrust Augmentation for a Small Turbojet Engine
HackadayGary L.; Mar 1999; 90p; In English
Report No.(s): AD-A362981; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

A Sophia J450 (nine pounds of thrust) gas turbine engine was used first to examine the thrust augmentation generated usinc
anejector shroud. Experimental results obtained with and without the ejector were compared with performance predicted using
anenginecode and a one-dimensional ejector analysis. The engine code was revised to incorporate a radial turbine and the correct
compressor map. Thrust augmentation of 3-10% was measured and the trends were correctly predicted. Second, an engine shrou
was designed and installed around the engine and flow measurements were conducted to determine the entrainment rate in th
shroud.The engine shroud was the initial step toward designing a turboramjet.
DTIC
Thrust Augmentationfurboramjet EnginesAircraft EnginesGas Trbines

19990054416Johns Hopkins UniyWhiting School of Engineerin@olumbia, MD USA

JANNAF Airbr eathing Propulsion Subcommittee and 35th Combustion Subcommittee MeetingpMime 1

Fry, Ronald S.; GannawaMary T.; Rognan, Melanie; Dec. 1998; 73p; In English17Bkc. 1998, licson, AZ, USA
Contract(s)/Grant(s): SP0700-97-D-4004

ReportNo.(s): AD-A363687; CPIA-PUB-682-VOL-1; No Copyrightyail: Availability: CPIA, 10630 Little Patuxent Parkway
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Suite202, Columbia, MD 21044-3204, Microfiche

This document, CPIA Publication 682pMme I, is a compilation of 5 unclassified/unlimited technical papers (approved for
public release) which were presented at the 1 998 meeting of the Joint Army-Navy-NASA-Air Force (JANNAF) Airbreathing
PropulsionSubcommittee (APS) and Combustion Subcommittee (CS) held jointly with the Propulsion Systems Hazards Subcom
mittee (PSHS). The meeting was held onI7Elecember 1998 at Raytheon Systems Company and the Marriott Ho®bNT
AZ. Topics coverednclude HyBch technology development, hydrocarbon fuel development for hypersonic applications, pulse
detonatiorpropulsion system development and arc heaters for direct-connect scramjet testing.
DTIC
Air Breathing Engines; Propulsion System Configurations; Propulsion System Performance; Hydrocarbon Fuels; Systems
Engineering

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots. For related information see also 05 Aircraft Design, Testing
and Performance.

199900544170hio State Uniy Dept. of Aerospace Engineering Applied Mechanics aridtian, Columbus, OH USA
New Control Design Techniques Rilored to Smart Structural SystemsFinal Report 5 May 1997 - 5 Jun. 1998
Yedavalli, R. K.; Nov1998; 48p; In English
Contract(s)/Grant(s): F33615-97-1-3207; AF Proj. 2302
Report No.(s): AD-A363850; AFRLAWP-TR-1998-3080; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche
In this research, a new observer based control design specifically tail@mdrtoaeroelastic systems is presented. This truly
multi-disciplinarysystem of an elastic structure with piezoelectric actuating and sensing under external aerodynamic lead is mod
eledwith an integrated finite element method. A new control design algorithm based on
DTIC
PiezoelectricityFinite Element Method)etection;Contmol Systems Design

19990054645NASA Langley Research Centétampton, YA USA
Transonic Flutter Suppression Contol Law Design, Analysis and Vihd-Tunnel Results
MukhopadhyayVivek, NASA Langley Research Cent&lSA; 1999; In EnglishAeroelasticity and Structural Dynamics 1999,
22-25Jun. 1999, Wiamsbuig, VA, USA
Report No.(s): IR-1999; Copyright; Aail: Issuing Activity Hardcopy, Microfiche

Thebenchmark active controls technology and wind tunnel test progrild&A Langley Research Center was started with
the objective to investigate the nonlineansteady aerodynamics and active flustgppression of wings in transonic flowhe
paperwill present the flutter suppression control law design process, numerical nonlinear sinandtigimd tunnel test results
for the NACA 0012 benchmark active control wing model. The flutter suppression control law design processes using (1) classi
cal, (2) linearquadratic Gaussian (LQG), and (3) minimax techniques are described. A unified general formulation and solution
for the LQG andninimax approaches, based on the steady std¢eadifial game theory is presented. Design considerations for
improvingthe control law robustness and digital implementation are outlined. It was shown that simple control laws when prop
erly designed based on physical principles, can suppress flutter with limited control power even in the presence of transonic shocks
and flow separation. In wind tunnel tests in air and heavy gas medium, the closed-loop flutter dynamic pressure was increased
to the tunnel upper limit of 200 psf. The control law robustness and performance predictions were verified in highly nonlinear
flow conditions, gain and phase perturbations, and spoiler deployment. A non-design plunge instability condition was also suc
cessfullysuppressed.
Author
Transonic Flutter;Control Theory;Design AnalysisyMnd Tunnel EBsts;Nonlinearity; Unsteady AardynamicsRetarding
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16
SPACE TRANSPORTATION

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. for related information
see also 03 Air Transportation and Safety and 18 Spacecraft Design, Testing and Performance. For space suits see 54 Man/System
Technology and Life Support

19990053884NASA Johnson Space Centklouston, TX USA
NASA Orbiter Extended Nose Landing Gear
King, Steven R., Lockheed Martin Corp., USA; Jensen, $cottockheed Martin Corp., USA; Hansen, ChristopheNRSA
Johnson Space Center, USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 373-387; In English; See also
19990053852No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper discusses the design, development, test, and evaluation of a prototype Extended Nose Landing Gear (ENLG) for
NASA's Space Shuttle orbiters. The ENLG is a proposed orbiter modification developed in-house & JokBSon Space Gen
ter (JSC) by a joint government/industry team. It increases the orbiter’s nose landing gear (NLG) length, thereby changing the
vehicle'sangle of attack during rollout, which lowers the aerodynamic forces on the vehicle. This, in combinatiodywimé
elevonchange, will lower the loads on the orbitemain landing gear (MLG). The extension is accomplished by adding a telescop
ing section to the current NLG strut that will be pneumatically extended during NLG deployment.
Author
SpaceShuttle OrbitersLanding Gear;Spacecraft LandingSpacecraft ComponentSystems EngineerinyJechanical Devices

19990053904NASA Langley Research Centétampton, YA USA
Dan Goldin Presentation: Pathway to the Futue
Apr. 05, 1999; In English; Meotape: 87 min. 30 sec. playing time, in colith sound
Report No.(s): NONP-NASA-V999064054; No Copyright;vail: CASI; A02, ideotape-VHS; A22, Meotape-Beta

In the”Path to the Future” presentation held at NASKRangley Center on March 31, 1999, NASAdministrator Daniel
S. Goldin outlined the future direction and strategies of NASA in relation to the general space exploration enterprise. NASA'S
Vision, Future System Characteristics, Evolutions of Engineering, and Revolutionary Changes are the four main topics of the
presentationln part one, the Administrator talks in detail about NASAsion in relation to the NASAtrategic Activities that
areSpace Science, Earth Science, Human Exploration, and Aeronautics & $gasgortation. dpics discussed in this section
include:space science for the 21st centdiging in mars atmospher@nars plane), exploring new worlds, interplanetary internets,
earthobservation and measurements, distributed information-system-in-theeignce enabling understanding and application,
space station, microgravity, science and exploration strategies, human mars mission, advance space transportation program
generalaviation revitalization, and reusable launch vehicles. In part two, he briefly talks about the future system characteristics.
He discusses major system characteristics like resiliesedfysuficiency, high distribution, ultra-éiciency, and autonomy and
the necessity to overcome any distance, time, and extreme environment barriers. Part three of Mr. Goldin’s talk deals with
engineering evolution, mainly evolution in the Computer Aided Design (CAD)/Computer Aided Engineering (CAE) systems.
These systems include computer aided drafting, computerized solid models, virtual product development (VPD) systems,
networked VPD systems, and knowledge enriched networked VPD systems. In part four, the last part, the Administrator talks
aboutthe need for revolutionary changes in communication and networking areas of a system. According to the administrator
the four major areas that need cultural changes in the creativity process are human-centered computing, an infrastructure for
distributed collaboration, rapid synthesis and simulation tools, and life-cycle integration and validation. Mr. Goldin concludes
his presentation with the following maxim "Collaborate, Integrate, Innovate or Stagnate and Evaporated’ #teswers some
guestionsafter the presentation.
CASI
ConferencedASA Pograms;Mission PlanningTechnological Foecasting;Systems Engineeringierospace ScienceSpace
Exploration

19990054654NASA Johnson Space Centelouston, TX USA
STS-96 Mission Highlights, Part 1
Jul. 07, 1999; In English;iffeotape: 50 min. 30 sec. playing time, in cpleith sound
ReportNo.(s): JSC-1790/PT1; NONP-NASA-VI®99087306; No Copyright;vail: CASI; A02,Videotape-VHS; A22, Meo-
tape-Beta

In this first part of a three-part video mission-highlights set, the flight of the STS-96 Space Shuttle Orbiter Discovery is
reviewed. The flight crew consists of Kent V. Rominger, Commander; Rick D. Husband, Pilot; and Mission Specialists Ellen
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Ochoa,Tamara E. Jernigan, Daniel Barry, Julie Payette (Canadian), andl&fy lvanovich ©karev (Russian). The primary goals

of this mission were to work on logistics and resupply the International Space Station (ISS). This is the first flight to dock to the
InternationalSpace Station. The primary payloadstagRussian cgo crane, known as STRELA, which the astronauts mount

to the exterior of the Russian station segment, tReCEHPMAB Oceaneering Space System Box (SHOSS), and a U.S. built crane
calledthe ORU Tansfer Device (OTD). Other payloads include the StudetkEd Atmospheric Research Satellite for Heuristic
InternationalNetworking Equipment (SSRSHINE), the Shuttle Nration Forces Experiment (SVF), and the Orbiter Integrated
Vehicle Health Monitoring - HEDSethnology DemonstratiofVHM HTD). The traditional pre-launch breakfast, being suited

up, entry into the Shuttle, and views of the liftbibm several dierent vantage points are shown. In-flight footage includes views
from the robot arntonducting a television survey of Discoverpayload bay and the flawless docking of the Unity module with
thelnternational Space Station. During the docking, camera views from both the ISS and Discovery are presented. These activities
makeup the first three Flight Days of STS-96.

CASI

Discovery (Orbiter);Space Shuttle Missionbiternational Space Statioi@pacecraft DockingSpacecrews

19990054655NASA Johnson Space Centelouston, TX USA
STS-96 Mission Highlights, Part 2
Jul. 07, 1999; In English;iffeotape: 55 min. 51 sec. playing time, in coleith sound
ReportNo.(s): JSC-1790/PT2; NONP-NASA-VI®99087307; No Copyright,vail: CASI; A02,Videotape-VHS; A22, Meo-
tape-Beta

In this second part of a three-part video mission-highlights set, on-orbit spacecrew activities performed on the STS-96 Space
ShuttleOrbiter Discovery and the International Space Station are reviewed. The flight crew consists\ofRGminger Com
mander; Rick D. Husband, Pilot; and Mission Specialists Ellen Oclanaarg E. Jernigan, Daniel Barry, Julie Payette (Cana
dian), and Valery Ivanovich Tokarev (Russian). The primary goals of this mission were to work on logistics and resupply the
InternationalSpace Station. This second part in the mission series features video from Flight Day 4-7 (FD 4-7). FD 4 of STS-96
presentastronauts dmmy Jernigan and Dan Barry completing the second longest space walk in shuttleFostaigye includes
Jernigarand Barry transferring and installing two cranes from the shaifilg/load bay to locations on the outside of the station.
Theastronauts enter the International Space Station delivering supplipsepade the outpost to receive its first resident crew
scheduled to arrive in early 2000 on FD 5. The video also captures the crew involved in logistics transfer activities within the
Discovery/ISSorbiting complex. FD 6 includes footage dadlsty Tokarev and Canadian astronaut Julie Paydidging out the
final six battery recharge controller units for two of Zarya’s power-producing batteries and all crew members’ involvement in
logisticstransfer activities from the € EHAB module to designatddcations in the International Space Stationithvihe trans
fer work of FD 6 all but complete, the astronauts conduct some additional work, ingtalttagf a wireless strain gauge system
thatwill help engineers track thefetts of adding modulés the station throughout its assemioving the few remaining items
from Discovery to thdSS, then closing a series of hatches within the statimodules leading back to the shuttle are the primary
activitiescontained in FD 7. Final coverage features Discosexgtronautfinishing their work inside the International Space
Station,closingall of the hatches and readying the shugtighall thrusters to be fired to raise the entire complait in prepara
tion for the undocking and departure set for FD 8.
CASI
Discovery(Orbiter); Space Shuttle Missionkijternational Space StatiolBpaceaews;Spacecraft Maintenanc&xtravehicular
Activity; Spacecraft ModulesSpace Shuttle Payloads

19990054656NASA Johnson Space Centelouston, TX USA
STS-96 Mission Highlights, Part 3
Jul. 07, 1999; In English;iffeotape: 41 min. 58 sec. playing time, in cpleith sound
ReportNo.(s): JSC-1790/PT3; NONP-NASA-VI®99087308; No Copyright;vail: CASI; A02,Videotape-VHS; A22, Meo-
tape-Beta

In this third part of a three-part video mission-highlights set, spacecrew operations between the STS-96 Space Shuttle Orbiter
Discoveryand the International Space Station, as well as STS reentry and landing is reviewed. The flightsists/of Kent
V. Romingey Commander; Rick D. Husband, Pilot; and Mission Specialists Ellen Ochwera E. Jernigan, Daniel Barry
Julie Payette (Canadian), an@léry lvanovich ®karev (Russian). The primary goals of this mission were to work on logistics
andresupply the International Space Station. This third part of the three part series includedromt&dight Days 8-11 (FD
8-11) of the mission. FD 8 includes the crew members moving the last items from Discovery into the International Space Station
(ISS),closing the final hatch on the orbiting outpost and commanding a series of 17gbidéssoverys reaction control system
jetsto boost the statiosorbit. Discovery undocks from the station, performs a 2 1/2 lap flyaround of the station, before Husband
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fires Discoverys jets in a final burst to move Discovery away from the station, concluding six days of docked operations. After
theflyaround, Husband fires Discovesyjets to depart the statisnvicinity. Beginning FD 9, as Discovery departs from the sta

tion, Mission Specialistsdmmy Jernigan and Ddarry pack away the space suit gear they used during their spacewalk early
in the mission, while Commander KeRbminger and Pilot Rick Husband practice landings on a laptop computer program. Mis
sionSpecialists Julie Payette andl&ty Tokarev help to stow gear and repressurize the stsutédin to its standard 14.7 pounds
persquare inch. The crew also readies to deploy a small, student-built pegleadSARSHINE (Student facked Atmospheric
Researcl®atellite for Heuristic International Networking Equipment). In and artamding preparations and the/ ARSHINE
deploy,the crew stowe all equipment used throughout the mission. Thie SHIINE satellite ejects from a canister in Discovery’
payloadbay on FD 10. FD1Lis completed as Discovery swoops out of the darkness as Commander Kent Rominger sets the shuttle
andhis crewmates down on Runway 15 at the Shutiteding Facility in Florida to successfully complete the first shuttle mission

of the yearSeveral dierent views of the landing are highlighted in the video.

CASI

Discovery(Orbiter); Space Shuttle Missionkjternational Space StatioiSpaceaews;Spacecraft LandingSpacecraft Reentry

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations, spacecraft systems and components such as thermal and environmental con-
trols; and attitude controls. For life support systems see 54 Man/System Technology and Life Support. For related information see also
05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation.

19990053805Air Force Inst. of &ch, School of Engineeringhright-Patterson AFB, OH USA
An Impr oved Asynchionous Implementation of a Fast Fourier Tansform Ar chitecture for Space Applications
Barnhart, David J.; Mafd999; 123p; In English
Report No.(s): AD-A361780; AFIT/GE/ENG/99M-01; No Copyrightial: CASI; A06, Hardcopy; A02, Microfiche

A second-generation fully asynchronous Fast Fouramnsform (FFT) processor for space applications is developed in this
thesis. A high-performance patented FFT architecture invented by Suter and Stevens was used as the basis for a 16-point FF
(FFT-16)processor design. A brief derivation of the architecture, the asynchronous design methodologies used and space-basec
integratectircuit issues arpresented. The Synopsys VLSI CAD system and a radiation tolerant design library developed by the
Air Force Research Laboratory were used to implement the design. A critical building block of-tt& BeTFFI4, was fabri
catedas a cost-&ctive method to validate the cell library and the applied asynchronous design methodologies befqueitar
sizesare fabricated. Results from high-fidelity simulations show that thelBFlesign has anfefiency of 28nJ/Unit-Transform
and has a worstasethroughput of 760 ns. Extrapolating these results to arllBR# gives an estimatediefency of 120 nj/Unit-
Transform and worst case throughput of 2 microns. These results demonstrate that current space-based FFT processors can |
replacedwith a design that improves performance afidiehcy by two orders of magnitude.
DTIC
Fast Fourier TansformationsMery Lalge Scale IntegratiorRadiation Hadening

19990053855ILC Dover, Frederica, DE USA
Deployment Control Mechanisms for Inflatable Space Structues
CadoganpPavid P, ILC Dover USA; GrahneMark S., ILC DoverUSA; 33rd Aerospace Mechanisms Symposium; May 1999,
pp.31-41; In English; See also 19990053852; No CopyrightjlACASI; A03, Hardcopy; A04, Microfiche

Increasesn the number of satellites to be launched over the next several decades will emphasize the need for the reduction
of space hardware mass, stowage volume, and cost. One approeadiziog these reductions is through the use of inflatable,
deployablespace structures. Inflatable structurderhany benefits over conventional deployable structures because they are
lowerin mass andan be packaged into small volumes, which reduce launch vehicle size and cost. The performance lggmefit mar
of inflatable structures increases as the size of the structure increasesakingthe technology more attractive fogksscale
systemsExamples of satellite components thanhefit from the utilization of inflatable structures includes solar arrays, commu
nicationsantennas, radar antennas, thermal/light shields, solar sails, ebolleaC has developed several technologies to facili
tatethe use of inflatable structures in the manufacture of deployable satellite components. One such technology is the mechanism
usedto control the deployment of the structure from its packed state to its deployed state. The mechanism used can take severa
formsdepending on the application. These mechanisms control the rate of deployment of the structure, directionality of deploy
ment, and the structural rigidity of the structure during deployment.pHpier discusses several of the controlled deployment
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mechanisms available for use with inflatable space structures. The state of development of these mechanisms and examples ¢
their application will also be discussed.

Author

Inflatable Space Structes; Space Eectable Structwes; Contmollers; MechanizationMechanical Devices

19990053915General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA
SPACE STATION: Status of Russian Involvement and Cost Coniol Efforts
Apr. 29, 1999; 11p; In English; Testimony before the Subcommittee on Science, Technology, and Space, Committee on Com-
merce,Science, andransportation, U.S. Senate.
Report No.(s): AD-A363386; GAO/MNSIAD-99-117; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Because of Russia’s continuing funding problems, NASA developed a multi-faceted contingency plan to mitigate the risk
of further delay of the Service Module and the possibility that a reboost capability cammoviced by the Russians. Payments
to Russia for the completion of the Service Module have also been made. Although NASA has developed t steatiegith
Russiamonperformance, it has not completed an overall contingency plan to address a broader range of potential problems.
DTIC
Budgets;Space Stationgzinancial ManagementService Modules

19990054352Naval War Coll, Newport, Rl USA
Denying Access to Commaial Communications Satellites Final Report
Washington, @nia M.; Feb. 05, 1999; 23p; In English
Report No.(s): AD-A363096; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The commercialization of space has considerably changed the playing field within satellite communications. No longer is
space owned and used solelyriation states. Many satellites, particularly communications satellites, are privately owned and
operatecand are used by both the private and military sectors. Commercial systems such as Orion, Panamsat, |Gttiasand
tar will provide the U.S. military and its potential adversaries with a relatively inexpensive and hfghtivefmeans to increase
thecommand, control and communications (C3) capabilities of their respective forces. Because of this dual use of commercial
communicatiorsatellites, what was once just a commercial satellite has the poteiigaidme a military tget. The Joint dsk
Force(JTF)Commander may want to deny or impede an advessacgess to commercial satellite communications in order to
disrupt his C3 capabilities. In this paper, | will examine the application of force against commercial communication satellites
applyingthe implications of the diverse ownership of communication satellites and the current treaties and laws.
DTIC
SatelliteCommunicationSpace Commeialization; Command and Cordl; Commecial SpacecraftCommunication Satellites

19
SPACECRAFT INSTRUMENTATION

For related information see also 06 Aircraft Instrumentation and 35 Instrumentation and Photography.

19990053858California Univ, Space Sciences LalRerkeley CA USA
The Design and Development of a Motorizedatuum Door for the Far Ultraviolet Spectroscopic Exploer
Kromer,Karl, California Univ, USA; Donakowski, Wiam, California Univ, USA; Siegmund, Oswald HV., California Univ,
USA,; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 73-83; In English; See also 19990053852; No Coaytight; A
CASI; A03, Hardcopy; A04, Microfiche

The Far Ultraviolet Spectroscopic Explorer (FUSE), slated for launch in early 1999, is an astronomical instrument providing
ultraviolet spectroscopy in the 90 to 170 nm bandpass. The Space Sciences Laboratory (SSL) provided the image intensifying
detectordor FUSE, under contract from Johidepkins Universityand NASA/Goddard. These detectors only operate in-a vac
uum,and are damaged by exposure to contaminates antieailesigned and developed a motorized vacuum door to protect the
detectors while the instrument is exposed to air. The door incorporates several innovative features, including linear motion for
alow profile; straight-line compression of the sealing o-ring to preclude a rolling failure; a redundant actuatay thatested
andreset remotely; and adaptability to future programs with minor modificationspapés outlines the door design, its features,
anda few minor technical challenges.
Author
Doors;Mechanical Devicesdylotors; Functional Design Specificationsechanizationyacuum Apparatudylechanical Drives
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20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines, and spacecraft auxiliary power sources. For related infor-
mation see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 44 Energy Production and Conversion, and 15 Launch
Vehicles and Space Vehicles.

199900540570rbital Technologies CorpMadison, Wl USA
Initial Test Firing Results forSolid CO/GOX Cryogenic Hybrid Rocket Engine for Mars ISRU Piopulsion Applications
Rice, Eric E., Orbital &chnologies Corp., USA; St. ClaChristopher P Orbital Technologies Corp., USA; Chiaverini, Martin
J.,Orbital Technologies Corp., USA; Knutkilliam H., Orbital Technologies Corp., USA; Gustafson, Robert J., Orb&ahiiol-
ogiesCorp., USA; GrameDaniel J., Orbital @&hnologies Corp., USA,; Fifth International Microgravity CombustiarR&hop;
May 1999, pp. 399-402; In English; See also 19990053965; No Copyrighit; 8ASI; A01, Hardcopy; A04, Microfiche

ORBITEC s developing methods for producing, testing, and utilizing Mars-based ISRU fuel/oxidizer combinations to sup
port low cost, planetary surface and flight propulsion and power systems. When humans explore WHhrgeed to use in situ
resourceshat are available, such as: ege(solar); gases or liquids for life support, ground transportation, and flight to and from
other surface locations and Earth; and materials for shielding and building habitats and infrastructure. Probably the easiest use
of Martian resources to reduce the cost of human exploration activities is the use of the carbon and oxygen readily available from
the CO2 in the Mars atmosphere. ORBITEC has conducted preliminary R&D that will eventually allow us to reliably use these
resourcesORBITEC is focusing on the innovative use of solid CO as a fuel. A new advanced cryogenic hybrid rocket propulsion
system is suggested that will offer advantages over LCO/LOX propulsion, making it the best option for a Mars sample return
vehicleand other flight vehicles. This technology could also greatly support logistics and base operations by providing a reliable
andsimple way to store solar or nuclegmerated engy in the form of chemical engy that can be used for ground transportation
(rovers/landvehicles)and planetary surface power generators. This paper describes the overall concept and the test results of the
first ever solid carbon monoxide/oxygen rocket engine firing.
Author
Carbon Monoxide; Test Firing; Extraterrestrial Resources; Cryogenic Rocket Propellants; Chemical Propulsion; Propellant
CombustionHybrid Propellants;Hybrid Propellant Rocket Engines

23
CHEMISTRY AND MATERIALS (GENERAL)

19990053546University of Electro-Communication$okyo, Japan
Bulletin of the University of Electro-Communications, \blume 11
December1998; ISSN 0915-0935; 108p; In Japanese; See also 19990053547 through 19990053551; No CapylirighAsa
A06, Hardcopy; A02, Microfiche
Contentsnclude the following: Observations of grain and ferroelectric domain of hot-prEsggek)La(x)(Zr(y)T(1-y)(1-
x/4)O3 ceramics using a transmission electron microscope. Acoustic, optical and piezoelectric properties of Pb(1-x)La(x)
(Xr(y)Ti(1-y)(1-x/4)O3 (PLZT) ceramics in relations to grain and ferroelectric domain structures. Development of an annual
array ultrasonic transducer for clinical investigation. Preparation and characterization of nitrogen-doped diamond-like carbon
(DLC) thin films.
CASI
Acoustic Poperties;Carbon;Ceramics;Diamonds;Hot Pressing;Lead Ziconate ftanates

19990053806Institute of Microbial €chnology Chandigarh, India
Molecular Basis of P-Nitrophenol (PNP) Biodegradation and its Application in the EnvironmentFinal Report, 30 Sep.
1997- 29 Sep. 1998
Jain, Rakesh K.; Maf4, 1999; 5p; In English
Contract(s)/Grant(s): F49620-97-1-0538
Report No.(s): AD-A361775; AOARD-97-01; No Copyrightyall: CASI; A01, Hardcopy; A01, Microfiche
By taking plasmid samples from the US and India, basic microbial scieageelated to field application. The distribution
of plasmid ecology and gene sequences for a variety of isolates were studied towards an undeftaedjaegetics and distribu
tions of microoganisms capable of utilizing PNP as tteote source of carbon, nitrogen, and gpefhe studies indicate that
1) the degradation of PNP by severalamisms proceeds through an oxidative route, as indicated by the accumulation of nitrite
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molecules in his cultures, 2) the plasmid responsible for carrying the gene for PNP degradation in certain microbes consists of
approximatelys0 kilo base pairs, and 3) the same plasmid also encodes resistanogaiwigrminc ions. Genes were successfully

cloned as a basis for further environmental application. As a means of natural attenuation, the development of bioremediation
technologiezould save millions in addressing contamination sites, with wide application to the remediation of contaminants in
soil and groundwater everywhere.

DTIC

BiodegradationMicroorganisms;ContaminantsContamination;Transistors

19990053911Department of the NayWashington, DC USA
Nonlinear Optical Inclusion Complexes
Kim, Oh-Kil, Inventor; Choi, Ling-Siu, InventoZhang, Heyi, Inventor; He, Xue H., Inventor; ShilanyH., Inventor; Jun. 09,
1998;9p; In English; Supersedes US-Patent-Appl-SN-490413, AD-D017664.
Patent Info.: Filed 14 Jun. 95,; US-Patent-Appl-SN-490,413; US-Patent-5,763,066
Report No.(s): AD-D019306; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Inclusion complexes have an organic guest molecule dye with an electron donor portion, an electron acceptor portion and
a hydrophobic tail portion disposed within an organic carbohydrate host molecule. The dye in the inclusion complexes has
improved thermal stability compared to itself. The complexes can be used to form a solution-cast film dispesbdtoaea
wherein the film thickness is up to about 20 microns and the film is made of anisotropically self-aligned (self-poled) inclusion
complexes.
DTIC
ThermalStability; Nonlinearity; Nonlinear Optics

19990054154Brigham Young Univ, Dept.of Chemistry and Biochemisti§rovo, UT USA
Syntheses and Crystal Structues of Novel Diaza-18-Cown-6 Ligands Containing Aromatic Thiol-Derived Side Arms
Su,Ning, Brigham Yung Univ, USA; BradshawJerald S., Brighamatng Univ, USA; Xue, Guoping, Brighamoting Univ,
USA,; Dalley, N. K., Brigham Yung Univ, USA; Savage, Paul B., Brighanoithg Univ, USA; May 07, 1999; 13p; In English
Contract(s)/Grant(s)N00014-98-1-0485
Report No.(s): AD-A362936; TR-9; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

The Mannich aminomethylation reaction of aromatic thiols has been used to produce diaza-18-crown-6 ligands containing
thiol-derivedside arms. Thiophenols were attached to the azacrown through N-CH2-S linkages even in the presence of hydroxy
or acetamido groups. Heteroaromatic thiols containing N=C-SH (or NH-C=S) structural fragments were attached to
diaza-18-crown-y N-CH2-N linkages with the thiol becoming a thione function. X-ray crystal structures ppwinfeof the
N-CH2-Sand N-CH2-N linkages for the products of reactions with thiophenols and heteroaromatic thiols, respectively
DTIC
Crystal Structue; Crystallinity; Chemical Bondsl.igands;Thiols; Ethers

19990054483Nagoya Uniy, Dept. of Crystalline Materials Sciendeuro, Japan
Present esults at KEK and future expectations in the study of liquids and amorphous materials
Fukunagaf., Nagoya Uniy Japan; Kameda,,YYamagata Uniy Japan; Misawa, M., Niigata UnjJapan; Proceedings of the
internationalworkshop on science in Neutron-areri@dHP; May 1996, pp. 81-86; In English; See also 19990054467; Ne Copy
right; Avail: CASI; A02, Hardcopy; A02, Microfiche

The static structure of many liquids and amorphous materials has been studied by using the high intensity total scattering
spectrometeiSo far excellent data have been obtained every Reaently the structurghange due to the metal insulator transi
tion in SiV amorphous alloys was clarified through tde®rdination numbers of-8i and Si-Si pair correlations. The short range
structureof silica aerogels was also elucidated in comparison with that of common SiO2 glass (fused silica). The structure of liquid
andgaseous CCl4 from 195 C to the subcritical point 275 C along the liquid-vapor coexistence curve has been studied to get an
insight into the long range density fluctuation and atomic scale arrangement. The isotope substitution method applied to study
a solvation structure of Li(+) ion in methanolic solutions.
Author
Amorphous Materialsl.iquids; Scattering;Solvation;Neution Scatteringl.iquid-Vapor Interfaces
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24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

19990053802Minerals, Metals and Materials Socigtyarrendale, R USA

The Third Pacific Rim International Conference on Advanced Materials and Rycessing, @dlumes 1 and 2Final Report

Scott,Alexander; Jul. 1998; 1654p; In English; 3rd, 12-16 Jul. 1998, Honolulu, HI, USA

Contract(s)/Grant(s): DAAG55-98-1-0327

Report No.(s): AD-A359424; ARO-38732.1-MS-Ciel\M-2; No Copyright; Aail: CASI; A99, Hardcopy; A10, Microfiche
Topicsdiscussed include: Microstructural Analysisvahadium Bearing High Manganese Precipitation Hardening Stainless

Steel; Ti-B2 - Particle - Reinforced High Modulus Steel; Structure and Mechanical Properties of Ultra Low Carbon/Ti Added

Steels;Interaction Between Melts and Refractory in Process of Smelting Reduction with Iron Bathfé@hethe Ttanium

Traceson the Mechanical Propertiesari Ultra High Strength Steel; Microalloying of Steel 16 Mith/ANiobium; Microstructure

andMechanical Properties of SUS 316L Stainless Steel Manufadbyreligh Strain PM Process; Thef&dts of Microstructure

and Prestrain on Fatigue Strength of Dual-Phase Steels; Structure Control of Metastable Austenitic Stainless Steels through

Deformationinduced Tansformation and Agingréatment; Local Mechanical Properties of Steeldments; On the Mechanism

of Decreasing th&lab Reheatingéimperature of Hi-B Steels by the Addition of Molybdenum; A New Material for the Contact

CablePart I: Feasibility Study

DTIC

CompositeMaterials; Alloys; High Stength SteelsStainless Steel®efractory Materials Structural AnalysisRefractory Met

als; Manufacturing

199900546000ak Ridge National LapMetals and Ceramics DiVI N USA
Ir on and Nickel Aluminide Composites
SchneibelJoachim H., Oak Ridg®ational Lab., USA; BechePaul F, Oak Ridge National Lab., USA; Journal of the Chinese
Instituteof Engineers. Special Issue: Materials Science and Engineering; January 1999; ISSN 0258t38@92%/No. 1, pp.
1-12;In English
Contract(s)/Grant(s): DE-AC05-960R-22464; No Copyrighaih CASI; A03, Hardcopy; A01, Microfiche

Iron and nickel aluminide intermetallics are not only oxidation and corrosion resistant, but also thermodynamically compat
ible with a wide range of ceramics. This makes them suitable as the matrixifte Eange of composite systems. Among the
compositegvaluatedo date are combinations of FeAl or Ni3Al with WGCTSIC, TiB2, and Al203, with ceramic volume frac
tionsranging from 5 to 90%. A variety of processing techniques has been employed, but conventionaiidisgisintering and
pressurelesselt infiltration appear to be the most successful ones. Recamtbywel one-step melt infiltration procedure has been
developedo fabricate composites with ceramic volufreections approaching 90%. Room temperature flexure strengths as high
as 1.8 GPa have been obtained. Both FeAl and Ni3Al composites exhibit fracture toughnesses similar to those of WC/Co. It is
found that sufciently thin (is lesghan 2 micrometers) ligaments of FeAl tend to fracture in a ductile marireabsence of
cleavagdracture in these thin ligaments is due touhavailability of suficiently long dislocation pile-ups for nucleating cleav
agecracks. In addition to the mechanical properties of FeAl and Ni3Al composites, other properties of interest such as wear and
corrosion resistance are briefly discussed. The propeftiesAl and Ni3Al composites are seen to complement each other and
may be of interest in those applications where WC/Co compaosites have limitations.
Author
Iron; Iron Alloys;Nickel Alloys;Nickel AluminidesAluminum Alloys

199900546260ak Ridge National LapTN USA
Tensile and compessive behavior of a swirl mat composite
Ruggles, M. B.; Jul. 31, 1998; 52p; In English
ReportNo.(s): DE98-058131; ORNL/TM-13519; No Copyrighyal: Department of Engy Information Bridge, Microfiche
The Durability of Lightweight Composit&tructures Project was established at Oak Ridge National Laboratory (ORNL) by
the US Department of Engy to provide the experimentally-based, durability-driven degigdelines necessary to assure long-
termstructural integrity of automotive composite components. The initial focus of the ORNL Durability Project was on ene repre
sentative reference material--an isocyanurate (polyurethane) reinforced with continuous strand, swirl-mat E-glass. This report
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describegensile and compressive testing and results for the reference composite. Behavior trends and proportional limit are estab
lishedfor both tension and compression. Damage development due to tensile loading and strééttateetliscussed.

NTIS

Composite MaterialsJensile Poperties;Compessibility; Durability; Polyurethane Resins

25
INORGANIC AND PHYSICAL CHEMISTRY

Includes chemical analysis, e.g., chromatography, combustion theory; electrochemistry, and photochemistry. For related information
see also 77 Thermodynamics and Statistical Physics.

19990052837NASA Glenn Research Centéleveland, OH USA
A Precise Calibration Technique for Measuring High Gas Emperatures
Gokoglu, Suleyman A., NASA Glenn Research Center, USA; Schultz, Donald F., NASA Glenn Research Center, USA; June
1999;16p; In English; Mediterranean Combustion, 20-25 Jun. 1999, Antalykey; Sponsored by Combustion Inst., USA
Contract(s)/Grant(s): FOP 963-15-0G
ReportNo.(s): NASA/TM-1999-209280; E1T745; NAS 1.15:209280; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

A technique was developed for direct measurement of gas temperatures in the rang&ef ZOBDK with improved aceu
racy and reproducibilityThe technique utilized the low-emittance of certain fibrous Materials, and the uncertainty of the tech
niguewas limited by the uncertainty in the melting points of the materials, i.e., +/- 15 K. The materials were pure, thin, metal-oxide
fiberswhose diameters varied from 60 mm to 400 mm in the experiments. The sharp increase in the emittance of the fibers upon
meltingwas utilized as indication of reaching a known gas temperature. The accuracy of the technapndirnged by both
calculatedow emittance values of transparent fibers, of order 0.01, up to a few degrees below their melting point and by the fiber
diameterindependence of the results. This melting-point temperature was approached by incremegges iotufad K, which
was accomplished by controlled increases of reactant flow rates in hydrogen-air and/or hyakpgenfames. As examples
of the applications of the technique, the gas-temperature measurements werefos@ggasing the uncertainty in infering gas
temperaturefrom thermocouple measurements, and (b) for calibrating an IR camera to measure gas temperagchsidgue
offersan excellent calibration reference for other gas-temperature measurement methods to improve their accuracy and reliably
extendingtheir temperature range of applicability
Author
Calibrating; Procedues; Temperatue Measuement;High Temperatue GasesGas Emperature

19990053576Auburn Univ, Dept. of Electrical Engineering\L USA
Electron Assisted Deposition offubic Boron Nitride by RF Magnetron Sputtering Final Report 1 May 1998 - 30 Apr1999
Tzeng,Yonhua, Auburn Uniy USA; Zhu, Hongbin, Auburn UnivUSA; Apr. 30, 1999; 16p; In English
Contract(s)/Grant(s): N00014-98-1-0571
Report No.(s): AD-A362770; TR-3; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

Cubicboron nitride (cBN) is deposited on silicon by means of radio-frequency (RF) magnetron spintteitimgien using
ahexagonal boron nitride et with the assistance of a simultaneous electron bombardment of the growing surface. Unlike most
thin-film deposition processes for cBN, intentional bombardment of the growing surface by ion beams within specific ranges in
energyand flux is not required for this process to achieve pigity cBN films. Wth electrons bombarding the growing surface
ata current density of 140 mA/sq cm or highmire (according to FTIR spectra) cBN films are deposited on silicon substrates
attemperatures above 750 deg (feEffs of electrorturrent density and nitrogen gas pressure on the synthesis of cBN films will
bediscussed.
DTIC
Boron Nitrides;Magneton SputteringThin Films;Deposition

19990053663Federal Aviation Administratigriire Safety Research and Developméadiantic City, NJ USA
Activation of Oxygen Generators in Poximity to Combustible Materials

O’Connor, TR.; Hagen, E. L.; May 1999; 26p; In English

Report No.(s): PB99-147324; DORR/AR-TN99/9; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
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Thisreport presents the results of a series of tests performed on oxygen generators contained in cardboacostajg
andpackingmaterials to witness the probability of ignition in the event one of the generators was actastteglsdits indicated
thatin the presence of an activated generaimmbustible materials will produce a fire.

NTIS
Oxygen;Activation; Generators;Proximity

19990053695Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA

Background Fluorescence in an Aarsol Biodetector Based on 266-nm Excitation

Aggarwal, Roshan L.; May 17, 1999; 22p; In English

Contract(s)/Grant(s): F19628-95-C-0002

Report No.(s): AD-A363355; TR-1052; ESC-TR-98-045; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche
Backgroundluorescence in an aerosol biodetector based on 266-nm excitation has been investigated, using a gas cell which

could be evacuated and then filled with a gas (of interest) at a known pressure. A frequency-quadrupled, Q-switched Nd:YAG

microchiplaser with a pulse width of less than larl a pulse repetition rate of 10(exp 4) pps was used to measure both fluores

cenceand Rayleigh scatteririg a direction at 900 to the 266-nm excitation beam, as a function of the gas pressure for nitrogen,

oxygen,and room airRayleigh scattering was alsweasured for helium and xenon gases. The relative Rayleigh scattering cross

sectionameasured in this work are consistent with their previously reported values, ensuring that the observed fluorescence was

originatingfrom a region of the gas in the direct path of the 266-nm excitation beam. Fluorescence signal observed in the spectral

rangeof interest 300-650 nm under nomiralcuum conditions (1 x 10(exp -5) torr) exhibited strong quenching upon filling the

gascell with oxygen, but not with nitrogen. Strong oxygen-induced quenching lsadshelieve that the background flueres

cence is due, at least in part, to the presence of residual hydrocarbons in the atmospheric air

DTIC

FluorescencelNeodymium Laser®ioinstrumentationAerosols

19990053701Brigham Young Univ, Dept. of Chemistry and BiochemistBrovo, UT USA
Preliminary Complexation Studies of Bis-(8-Hydroxyquinoline)-substituted Tetraaza-15-crown-5 with Various Metal
lons
Zhang,Xian X.; BradshawlJerald S.; Bronson, R.;Savage, Paul B.; Izatt, Reed M.; A@6, 1999; 9p; In English
Contract(s)/Grant(s): NO0014-98-1-0485
Report No.(s): AD-A361705; TR-7; No Copyrightydil: CASI; A02, Hardcopy; A01, Microfiche

Complexation of bis(8-hydroxyquinoline)-substituted tetraaza-15-crown-5 with Cu(2+), Co(2+), Ni(2+), Zn(2+), Cd(2+),
andPb(2+) was evaluated potentiometrically in agueous solution (0.10 M Me4NCl) at 25 C. Ligand 1 formed vecgstable
plexes with these metal ions. The WAé spectra of ligand 1 and its complexes were examined in an aqueous aceticfacid buf
solution(pH 4.7). The 1-Cu(2+) complex provided a new absorption band at 258 nm.
DTIC
SynthesigChemistry);Metal lons;Hetenocyclic CompoundsQuinonesiLigands;Aqueous Solution®otentiometric Analysis

19990053729Naval Postgraduate SchpMonterey CA USA
Analytical Transmission Election Microscopy Studies on CoppeAlumina Interfaces
Hashimoto, Richard.YJun. 1999; 100p; In English
Report No.(s): AD-A362728; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche

A diffusion bonded coppe&lumina interface had been studied using gndispersive x-ray spectroscopy (EDX) and elec
tron enegy lossspectroscopy (EELS). Investigations of polycrystalline alumina showed that silica, a common commereial impu
rity, was preserdat the triple junctions in the form of fine mullite crystals in a glasifigon rich phase. Silicon was also detected
alongthe alumina grain boundaries near triple junctions. There was no obsefustdibf Cu into alumina or alumina into cop
per.TEM results indicated no interface phase intttese vacuum formed samples. EDX studies of the interfaces revealed that
siliconwas present in varying concentrations from 1.0 at.% to 10.0 at.%. Using spéiaintié, PEELS at the interface showed
two distinct residuals: a coordination similar to an aluminosilicate for silicon rich areas and a coordination similar to a metal to
metalcoordination for low silicon regions. Comparison of the Si rich interface residual PEELS spectra to that of the alumina triple
junction PEELS spectra showed that the interface had atomic environments similar to that of as aluminosilicate, such as mullite.
Theinterface results suggest that Si segregatiag contribute to the observed higher strength of the metal-ceramic composite
by void filling and modified bond character
DTIC
Electron Microscopy;Aluminum OxidesCopper;Diffusion Vélding; Eneigy Dissipation;Transmission Electm Microscopy;
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199900539060ffice National d’Etudes et de Recherches Aeronautice@ss, France
Study and Development of the PEUL Trbulent Combustion Model. Application to Prediction of Soot Formation inGas
Turbine Combustor Etude et developpement du modele de combustion turbulente PEUL. Application a la prediction de la
formation des suies dans les foyers aeronautiques
Varin, Etienne, Ofice National d’Etudes et de Recherches Aeronautiques, France; 1999; ISSN 0078-3780; 146p; In French; Origi
nal contains color illustrations
Report No.(s): ONERA-NTL992-2; No Copyright; sail: CASI; A07, Hardcopy; A02, Microfiche

Thiswork deals with the numerical simulation of turbulent reactive fldws. aim of the study is to develop a model able
to predict soot formation in aeronautical combustion chamberud®' a Probabilistic EUlerian Lagrangian (PEUL) method to
describehe turbulent combustion. ¥ this model, the velocity field is calculatbgt solving NavieiStokes equations. Chemical
composition and temperature fields are obtained by solving the Probability Density Function transport equation with a Monte
Carlomethod. A soot model is coupled to the combustion model in order to compute soot leveldetédra gifocesses of soot
formationand destruction ariaken into account : precursors formation , nucleation, surface growth, coagulation and oxidation
of soot particles. We compare computation results with experimental results in the case of an ethylene/air turbulent diffusion
flame.Finally, an application of our model to a practical case is related. The three dimensional numerical simulation of an aeronau
tical combustion chamber is presented.
Author
Research; Fabrication; Turbulent Flow; Combustion Chambers; Soot; Numerical Analysis; Turbulent Combustion; Three
DimensionaModels;Diffusion Flames

19990053979Michigan Univ, Ann Arbor, Ml USA
Soot Formation in Laminar Premixed Flames
Xu, F., Michigan Univ., USA,; Krishnan, S. S., Michigan Univ., USA; Faeth, G. M., Michigan Univ., USA, Fifth International
Microgravity Combustion Wirkshop; May 1999, pp. 61-64; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1878; NAG3-2048; No Copyrightaifs CASI; A01, Hardcopy; AO1, Microfiche

Sootprocesses within hydrocarbon-fueled flamdsafemissions of pollutant soot, thermal loads on combustors, hazards
of unwanted fires and capabilities for computational combustion. In view of these observations, the present study is considering
processes of soot formation in both burner-stabilized and freely-propagating laminar premixed flames. These flames are being
studiedin order to simplify the interpretation of measurements and to enhance computational tractability comparedusitime dif
flame environments of greatest interest for soot processes. In addition, earlier studies of soot formation in laminar premixed flames
usedapproximations of soot optical and structure properties that have not festivefduring recent evaluations, as well as gues
tionableestimates of flowesidence times). The objective of present work was to exploit methods of avoiding thesléakf
developedor laminar difusion flames testudy soot growth in laminar premixed flames. The following description of these stud
iesis brief.
Derived from text
Premixed Flamed,aminar Flow; Soot;Hydrocarbon CombustiorBuoyancy

19990053982Princeton Uniy Dept. of Mechanical and Aerospace EngineemhfjUSA
Structur e and Transient Response of Spherical Flames
Law, C. K., Princeton Uniy USA; Tse, S. D., Princeton UnijW\JUSA; He, L., Princeton UnivUSA; Zhu, D. L., Princeton Univ
USA; Sung, C. J., Princeton Univ., USA, Fifth International Microgravity Combustion Workshop; May 1999, pp. 73-76; In
English;See also 19990053965; No Copyrighta# CASI; A01, Hardcopy; A01, Microfiche

The present research endeavor is concerned with gaining fundamental understanding of the configuration, structure, and
dynamicsof laminar flames in simple, well-defindldw fields such that the phenomena of interest can be studied without being
unduly complicated and compromised by complex and sometimes non-quantifiable flow field effects. Consequently,
microgravity,one-dimensional, spherically-symmetric flames are expected to yield data of high, fidelity can be meaning
fully interpreted as well as compared with numerical calculations for the understanding of the basic flame structure in general and
flame chemistry and dynamics in particuldoreover such one-dimensional flames are readily amenable to theoretical study
throughwhich the underlying physics of specific transient responsethairccorresponding flame structures can be extracted.
We have recently extended our studies of the structures and transient responses of spherical flames along the following directions:
(2) theoretical study of the role of flamefront motion in droplet burning to determine the range of validity of the classical quasi-
steadytheory in predicting the flame stan€icdtio, as well as its implication on transient fuel vapor accumulation/depletion; (2)
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experimentabnd computational investigation thfe influences of the gas-phase transient processes of fuel vapor accumulation
and far-field diffusion on the flamefront movement and the attainment of steady state for burner-generated spherical diffusion
flames, without the additional transient process of droplet surface regression; and (3) theoretical and numerical study of the
dynamicsinvolved in the transition from a propagating spherical flame to a stationary flame ball.

Derived from text

Flames;Sphees;Flame Popagation;Transient Respons&rops (Liquids);Vapors; Fuel CombustionDiffusion Flames

19990053983NASA Glenn Research Centéleveland, OH USA
Planar Strain-Rate-Free Diffusion Flames: Initiation, Properties, and Extinction
Fendell, Francis, TR Space &chnology Labs., USA; Gokoglu, Suleyman, NASA Glenn Research Cei@Ar Rungaldier
Harald, TRW Space Technology Labs., USA; Schultz, Donald, Schultz Engineering Services, USA; Fifth International
Microgravity Combustion Wrkshop; Mayl999, pp. 77-80; In English; See also 19990053965; No Copyrigat; £ASI; A01,
Hardcopy;A01, Microfiche

An effectively strain-rate-free difision flame constitutes the mosgorous laminar combustion of initially unmixed reactive
gases. Such a dlision flame is characterized by a relatively lorgidence time and by a relativelygarcharacteristic length
scalelIf such a flame were also plapgroviding high symmetryit would be particularly suitable for experimental and theoretical
investigationof key combustion phenomena, such as multicompondusidif, chemical kinetics, and soot inception, growth,
andoxidation.Unfortunately a planar strain-rate-free filision flame is highly disrupted in earth-gravity (e.g., in a counterflow-
diffusion-flameapparatus) because of the very rapid onset (approx. 100 ms) of gravity-induced insAabiitgingly a spe
cially dedicated apparatus was designed, fabricated, and initially checked out for the examination of a planar strain-rate-free
diffusion flame in microgravitySuch a dfusion flame may be formed within a hollowed-out squat container (initially configured
as25 cm x 25 cm x 9 cm), with isothermal, noncatalytic, impervious walls. At test initiatihin metallic sheet (approx. 1 mm
in thickness) thaseparates the internal volume into two equal portions, each of dimensions 25 cm x 25 cm x 4.5 cm, is withdrawn,
by uniform translation (approx. 50 cm/s) in its own plane, through a tightly fitting slit in one side wall. Thereuponfukiuted
vapor (initially confined to one half-volume of the container) gains access to diluted oxygen (initially with the same pressure,
density,and temperaturas the fuel, but initially confined to the other half-volume). After a brief delay (approx. 10 ms), to permit
limited but sufficient-fofflammability diffusional interpenetration of fuel vapor and oxidjzmrrning is initiated by discharge
of a line ignitey located along that side wall from which the trailing edge of the separator withdraws. The ignition spawns a triple-
flame propagation across the 25 cm x 25 cm centerplane. Whefusiahif flameis emplaced in the centerplane, any subsequent
travel,and change in temperature, of that plandusiibn flame may be tracked, along with thieefively spatially uniform but
temporallyevolving pressure within the containEwventually nearly complete depletion of tiseoichiometrically deficient reac
tant,along with heat loss to the container surfacdects extinction. These datd@id an opportunity to check theoretical models
of diffusion and chemical kinetics under conditions ranging from intense burning to flame alitroativelyto evolve simple
empirical representations of these phenomena. Thus, the project sought to utilize microgravity testing to elucidate commonly
encounteregphenomenologyarising in the commonly-encountered mode of combustitiether related to heating, manufaetur
ing, boiling, and propulsion, or to uncontrolled, free-burning fire in structures and wildland vegetation), of those commonly uti
lized fuels usually categorized as gaseous fuels (such as hydrogen, natural gas, and propane, which are gaseous under atmosphe!
conditions).
Derivedfrom text
Diffusion Flames;Strain RateGravitational EffectsReaction KineticsMicrogravity; FlamePropagation;Combustion Phys
ics; Flameout;Initiation; Extinction; Fuel Combustiontgnition

19990053985Northwestern Uniy Dept. of Mechanical Engineeringvanston, IL USA
Hydrodynamics of Spherical Flows and Geometry of Remixed Flames near the Stagnation Point of Axisymmetricigcous
Counterflows
Sohrab Siavash H., Northwestern UniWJSA; Fifth International Microgravity Combustionatkshop; May 1999, pp. 85-88;
In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1863; No Copyrightzadl: CASI; A01, Hardcopy; AO1, Microfiche
Counterflowpremixed flames play a significant role in the modeling of laminar flames. This is in part motivated by the fact
thatstretched premixed flames simulate local flamelet dynamics within turbulent premixed flames. In the preséiné shudly
fied form of the Navier-Stokes equation for reactive fields introduced earlier is employed to investigate the hydrodynamics of
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sphericalflows embedded withioounterflows. The geometry of premixed flames near the stagnation point is also determined.
Thepredictions are in favorable agreement with the experimental observations and prior numerical studies.

Author

PremixedFlamesHydrodynamicsRadial Flow; Turbulent FlamesViscous Flow NavierStokes EquatiorCounterflow;Math-
ematicalModels;Computerized Simulation

19990053986Maryland Univ, Dept. of Fire Protection Engineeringollege Park, MD USA
Experimental Observations on a Low Strain Countetlow Diffusion Flame: Flow and Bouyancy Effects
Sutula,J. A., Maryland Uniy USA; Torero, J. L. Maryland Univ, USA; Ezekoye, O. A.,8xas Univ, USA, Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 89-92; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1960; No Copyrightzadl: CASI; A01, Hardcopy; AO1, Microfiche

Diffusion flames are ofjreat interest in fire safety and many industrial processes. The eflanteonfiguration provides
aconstant strain flomand therefore is ideal to study the structure dtiglibn flames. Most studies have concentrated on the high
velocity, high strain limit, since buoyantly inducéetstabilities will disintegrate the planar flame as the velocity decreases. Only
recently, experimental studies in microgravity conditions have begun to explore the low strain regimes. Numerical work has
shownthe coupling between gas phase reaction rates, soot reaction rates, and radiation. For these programs, size, geometry an
experimentatonditions have been chosen to kéepflame undécted by the physical boundaries. When the physical boundaries
can not be considered infinitely far from the reaction zone discrepancies arise. A computational study that includes boundary
effectsand accounts for the deviations occurring when the major potential flow assumpticelaxard was presented by Borlik
etal. This development properly incorporates all heat loss terms and shows the possibility of extinction in the low strain regime.
A major constraint of studying the low strain regime is buoyaBogyant instabilities have been shown to have a significtettef
onthe nature of reactants and heat transport, and can introduce instabilities on the flow that result in phenomena such as flickering
or fingering. The counteftow configuration has been shown to provide a flame with no symmetry disrumpsitadpilities for inlet
velocities greater than 50 mm/s. As the velocity approaches thisthmitharacteristic length of the experiment has to be reduced
to a few millimetres so as to keep the Rayleigh number (Ré(sal{Beta)(g(sub 0))(L(exp 3) del T)/(alpha(v))) below 2000.
In this work, a rectangular courtbow burner was used to study a two-dimensional cotftder diffusion flame. Flow visualisa
tion and Particle Imageélocimetry servedo describe the nature of the stagnation plane for strain rates smaller than 100 (1/s).
Theseexperiments were conducted with a non-reacting.flbdeo images of a propasadr diffusion flame were used to describe
the behaviour of a difision flame in this regime. Flame geometry and pulsation frequency are described.
Author
Diffusion FlamesCounterflow;Buoyancy;Flow Msualization;Reacting Flow;Strain Rate;Two Dimensional Flow

19990053988NASA Glenn Research Centé&leveland, OH USA
Influence of Buoyant Convection on the Stability of Enclosed Laminar Flames
Brooker, John E., NASA Glenn Research Center, USA; Jia, Kezhong, lowa Univ., USA; Stocker, Dennis P., NASA Glenn
ResearctCenter USA; Chen. Lea-Detowa Univ, USA, Fifth International Microgravity Combustiondtkshop; May 1999,
pp. 97-100; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1592; No Copyrightial: CASI; A01, Hardcopy; A01, Microfiche

Enclosedliffusion flames are commonly found in practical combustion systems, such as thefawepmbustgogas tur
binecombustarand jet engine aftdyurner.In these systems, fuel is injected into a duct with a co-flowing or cross-flowing air
stream. In combustors, this flame is anchored at the burner (i.e., fuel jet inlet) unless adverse conditions cause the flame to lift
off or blow out. Investigations of burner stability study the lift off, reattachment, and blow out of the flame. There have been
numerous studies of flame stability. Relatively few studies have investigated the stability of flames with an oxidizer co-flow,
comparedvith the number of studies on (nearly) free jetudifon flames. The air flow around the fuel jet can significantly alter
thelift off, reattachment and blow out of the jetfdgion flame. In normal gravithhowevey the efects of the air flow on flame
stability are often complicated by the presence of buoyant convection. A comparison of normal-gravity and microgravity flames
can provide clear indication of the influence of forced landyantflows on the flame stabilityrhe overall goal of the Enclosed
Laminar Flames (ELF) research, described at the following URL site: http://zeta.lerc.nasa.gov/expr/elf.htm, is to improve our
understandingf the efects of buoyant convection on the structure and stability of co-fldwsilih flames.
Derived from text
Diffusion Flames; Flow Stability; Microgravity; Spaceborne Experiments; Gravitational Effects; Flame Stability; Buoyancy;
Convectiverlow; Fuel Flow; Burnout; Fuel Combustion

24



19990053990Yale Univ, Dept. of Mechanical Engineerinjew Haven, CT USA
The Effects of Buoyancy and Dilution on the Structue and Lift-off of Coflow Laminar Diffusion Flames
Walsh,Kevin T, Yale Univ, USA; Long, Marshall B., &le Univ, USA; Smooke, Mitchell D., &e Univ, USA; Fifth Interna
tional Microgravity Combustion \étkshop; May 1999, pp. 105-108; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1939; No Copyrightjal: CASI; A01, Hardcopy; A01, Microfiche

Theability to predict the coupledfetts of complex transport phenomena with detailed chemical kinetic4uisidif flames
is critical in the modeling of turbulent reacting flows and in understanding the processes by which soot formation and radiative
transfer take place. In addition, an understanding of the factors that affect flame extinction in diffusion flames is critical in the
suppressionf fires and in improving enginefadfiency. The goal of our characterizations of coflow laminafudibn flames is
to bring to microgravity the multidimensional diagnostic tools available in normal gravity, and in so doing provide a broader
understanding@f the successes and limitations of current combustion models. This will lead to a more detailed understanding of
theinteraction of convection, difsion and chemistry in both buoyant and nonbuoyant environments. As a sensitive marker of
changesn the flame shape, the number densities of excited-GtdtgA(exp 2)delta, denoted CH*), and excited-state OH (A(exp
2)Sigma,denoted OH*) are measured in mu-g and normal grality-dimensional CH* an@H* number densities are decorvo
luted fromline-of-sightchemiluminescence measurements made on the NASA KC-135 reduced-gravity aircraft. Measured signal
levels are calibrated, post-flight, with Rayleigh scattering. Although CH* and OH* kinetics are not well understood, the CH*,
OH*, and ground-state CH distributions are spatially coincident in the flame ancheging. Therefore, the ground-state CH
distribution,which is easily computed, and the readily measured CH*/OH* distributions can be used to provide a consistent and
convenient way of measuring liftfdieight and flame shape in thefdgion flame under investigation. Given that the fuel com
positionaffects flame chemistry and that buoyancy influences the velocity profile of thewWave the opportunity to computa
tionally and experimentally study the roles of fluids and chemibtrgerforming this microgravity studimprovements to the
computational model hausen made and new calculations performed for a range of gravity and flow conditions. Furthermore,
modificationsto the experimental approach were required as a conseqfaheeconstraints imposed by existing microgravity
facilities. Results from the computations and experiments are presented in the following sections.
Author
BuoyancyDilution; Diffusion Flameslaminar Flow;Microgravity; Reacting Flow:Transport Poperties;Fuel Combustion;
CombustiorPhysics;Computerized Simulatioathematical ModelsGravitational Effects
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Effects of Buoyancy in Hydiogen Jet Diffusion Flames
Agrawal,A. K., Oklahoma Uniy USA; Al-Ammar, K., Oklahoma Uniy USA; Gollahalli, S. R., Oklahoma Unj\JSA,; Giriffin,
D. W., NASA Glenn Research Cent&lSA; Fifth International Microgravity Combustiondféshop; May 1999, pp. 1092,
In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1594; No Copyrightial: CASI; A01, Hardcopy; AO1, Microfiche

This project was carried out to understand tlieat$ of heat release and buoyancy on the flame structurdusidif flames.
Experiments were conducted at atmospheric pressure in both normal gravity and microgravity conditions in the NASA LeRC 2.2
sdrop tower Experiments were also conducted in a variable pressure combustion facility in normal gravity to scale buoyancy and
thus,to supplement the drop tower experiments. Pure H2 or H2 mixed with He was used as the jet fluid to avoid the complexities
associateavith soot formation. Fuel jet burning in quiescent air was visualized and quabifibé Rainbow Schlieren Defleeto
metry (RSD) to obtain scalar profiles (temperature, oxygen concentratitmip the flame. Burner tube diameter (d) was varied
from 0.3 to 1.19 mm producing jet exit Reynolds numbers ranging from 40 to 1900, and geffilaratisgencompassing laminar
and transitional (laminar to turbulent) flow structure. Some experiments were also complemented with the CFD analysis. In a
previouspaper we have presentatktails of the RSD technique, comparison of computed and measured scalar distributions, and
effectsof buoyancy on laminar and transitional H2 gas-jdudibn flames. Results obtained from the RSD technique, variable
pressureombustion chambgand theoretical models have been published. Subsequeathave developed a new drop rig with
improvedoptical and image acquisition. In this set up, the schlieren images are acquired in real time and stored digitally in RAM
of an onboard computerhis paper deals with laminar fliion flames of pure H2 in normal and microgravity
Author
Diffusion Flames;Jet Flow;Drop Towers;Microgravity; Gravitational EffectsHeat Tansfer; Transition Flow; Turbulent Flow;
Laminar Flow; Buoyancyuel Combustion
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Preliminary Analysis of High Pressue Spray and Cloud Combustion Module for the ISS
Goekalp,l., Centre National de la Recherche Scientifique, France; Chauveau, C., Centre National de la Recherche Scientifique,
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FranceDurox, D., Ecole Centrale de Paris, France; Lacagdele Centrale de Paris, France; Legrand, B., Centre National de
la Recherche Scientifique, France; Shafirovich, E., Centre National de la Recherche Scientifique, France; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 127-130; In English; See aB#90053965; Sponsored in part by theliA
Researcliellowship Program; No Copyrightyail: CASI; A01, Hardcopy; A04, Microfiche

Combustiorof droplet sprays and particle cloudsa very important area due to numerous applications to engines and power
systems as well as to problems of industrial safety and clean environment. Hoeevaustion of two-phase systems is not well
understood/et. The detailed characterization of single droplet and particle burning necessitates the determination of temperature
and chemical species concentration fields. Such measurements necessitate spatial and temporal resolutions that are impossib
to attain with small particles. Therefore, one is obliged to move dgeralroplet or particle sizes, and this brings in natural cenvec
tion effects, which are proportional to the third power of the system characteristic dimension. In addition, natural convection
effectsarestrongly increased under high pressure as they scale with the square power of ambient pressure. Furthermore, under
supercriticalconditions, the classical experimental technique of fiber suspended droplets is no longer applicable because of the
drasticreduction or even annihilation of the surface tension. In the combustion of sprays or clouds gravitbaisaldsf another
difficulty due to the sedimentation of the particles and droplets. Indeed, stability of aispralpud under normal gravity can
only beachieved by stirring this two-phase mixture which produces a turbulent flow field. Therefore, under normal gravity condi
tions,the combustiorharacteristics of two-phase mixtures can only be obtained in turbulentiothie other hand, and namely
for high-pressure conditions, these characteristics are in fact also strongly influenced by natural convection. The advantage of
performingsuch experiments under reduced gravity are therefore two-fold. First, as for single droplet or single particle experi
ments the efects of natural convection are removed. But, furthermore, by preventing natural sedimentation of droplets and par
ticles,experiments can k#one under non-turbulent conditions. Fundamental characteristics of two-phase combustion, such as
ignition and stability limits and flame propagation rates, lbametermined independently of flow and turbulence conditions and
thenused for model validation. It is proposed to develop a combustion facility for the International Space Station, which would
make it possible to study high pressure combustion of spray and clouds as well as of single droplets and particles under
microgravity.In this paper we present results of our preliminary analysis of possibilities to develop a high pressure spray and cloud
combustiommodule for the ISS. Wanalyzed previous experiments on combustion of clouds and sprays under conditions of both
normal and reduced gravity from the standpoint of working out the optimum techniques for the use onboard the 138s®n the
of this analysis, some promising methods wdemtified and tested experimentally in parabolic flights of A300 ZERO-G aircraft
in December 1998 and March 1999.
Derived from text
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19990053996Michigan Univ, Ann Arbor, Ml USA
Laminar Soot Processes
Lin, K. -C., Michigan Univ., USA; Dai, Z., Michigan Univ., USA; Faeth, G. M., Michigan Univ., USA; Fifth International
Microgravity Combustion Wirkshop; May 1999, pp. 133-136; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1245; NAG3-2048; No Copyrightaifs CASI; A01, Hardcopy; A04, Microfiche

Sootformation within hydrocarbon-fueled flames is an important unresolved problem of combustion science for several rea
sons:soot emissions are responsible for more deaths than any other combustion pollutant, thermal loads due to continuum radi
ationfrom soot limit the durability of combustors, thermal radiation from soot is mainly responsible for the growth and spread
of unwanted fires, carbon monoxide associated with soot emissicesponsible for most fire deaths, and limited understanding
of soot processes is a major impediment to the development of computational combustion. Thus;essds within laminar
nonpremixed (diffusion) flames are being studied, emphasizing space-based experiments at microgravity. The study is limited
to laminar flames dut their experimental and computational tractabifityting the relevance of these results to practical flames
throughlaminar flamelet concepts. The microgravity environment is emphasized because budgategadt processes in lami
nardiffusion flames whereasfetts of buoyancy are small for most practical flames. Results discussed here were obtained from
experimentgarried out on two flights of the Space Shuttle Columbia. After a brief discussion of experimental methods, results
foundthus far are described, includisgot concentration measurements, laminar flame shapes, laminar smoke points and flame
structure.The present discussion is brief.
Author
Buoyancy; Combustion Products; Laminar Flow; Soot; Diffusion Flames; Microgravity; Gravitational Effects; Spaceborne
ExperimentsHydrocarbon Combustion
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19990053997Massachusetts Inst. oédh, Dept. of Chemical EngineerinGambridge, MA USA
Synthesis of Fulleenes in Low Pessue Benzene/Oxygen Diffusion Flames
Hebgen, Peter, Massachusetts Inst. of Tech., USA; Howard, Jack B., Massachusetts Inst. of Tech., USA; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 137-140; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1879; No Copyrightjadl: CASI; A01, Hardcopy; A04, Microfiche

Theinterest in fullerenes is strongly increasing since their discovery by Kroto et al. in 1985 as productsayfdhation
of carbon into inert gas at low pressure. Due to their all carbon closed-shell structure, fullerenes have many eploggitahal
andchemical properties and adrpotential for applications such as superconductors, sensors, cabplystd,and electronic
devicespolymers, higtenegy fuels, and biological and medical materials. This list is still growing, because the research-on fuller
eness still at an early stag€&ullerenes can be formed not only in a system containing only carbon and an inert gas, but also in
premixed hydrocarbon flames under reduced pressure and fuel rich conditions. The highest yields of fullerenes in flames are
obtainedunder conditions of substantial soot formation. There is a need for more information on the yields of fullerenes under
different conditions in order to understand the mechanisms of their formation and to enable the design of practical combustion
systemdor large-scale fullerenproduction. Little work has been reported on the formation of fullerenedsidif flames. In
order to explore the yieldsf fullerenes and thefefct of low pressure in difsion flames, therefore we constructed and used a
low pressure difision flame burner in this study
Derived from text
Diffusion FlamesSynthesis (Chemistryffullerenes

19990053998Washington Uniy Dept. of Mechanical Engineerin§aint Louis, MO USA
Monte Carlo Simulation of Nanoparticle Encapsulation in Flames
Sun, Z., Washington Univ., USA; Huertas, J. |., Los Andes Univ., Colombia; Axelbaum, R. L., Washington Univ., USA, Fifth
InternationaMicrogravity Combustion \btkshop; May 1999, pp. 141-144; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1910; No Copyrightzadl: CASI; A01, Hardcopy; A04, Microfiche

Two critical challenges facinthe application of flames for synthesis of nanopowder materials are: (1) overcoming formation
of agglomerates and (2) ensuring that the highly reactive nanopowders that are synthesized in flames can be produced in such
mannetthat their purity is maintained during subsequent processing. Agglomerates are produced in flames because particle forma
tion occurs in a high temperature and high number density environment. They are undesirable in most advanced applications of
powders. For example, agglomerates have a deleterious effect on compaction density, leading to voids when nanopowders are
consolidatedEfforts to avoid agglomeration in flames without substantially reducing particle number density and, consequently
productionrate, have had limited success. Powder purity must also be maintained during sultssgiliengt of nanopowders
and this poses a significant challengedny synthesis route because nanopowders, particularly metals and non-oxide ceramic
powdersare inherently reactive. Impurities acquired during handling of nanopowders have slowed the advancement of the nanos
tructuredmaterials industryOne promising approach that has been proposed to address these problems is nano-encapsulation.
In this approach, the core particles are encapsulated in a removable material while they atieewithite but before excessive
agglomeration has occurred. Condensation can be very rapid so that core particles are trapped within the condensed material an
agglomerations limited. Nano-encapsulation also addresses the handling concerns for post-synthesis processing. Results have
shown thatvhen nano-encapsulated powders are exposed to atmosphere the core particles are protected from oxidation and/ol
hydrolysis.Thus, handling of the powders does not require extreme care. If, for example, at the time of consolidation-the encap
sulationmaterial is removed byacuum annealing, the resulting powder remains unagglomerated and free of impurities. In this
work, we described a novel aerosol model that has been developed to simulate particle encapdlaatesTihe model will
ultimatelybe coupled to a one-dimensional spherical flame code and compared to results from microgravéypitaments.
Derivedfrom text
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19990054000Northwestern Uniy Evanston, IL USA
Filtration Combustion in Smoldering and SHS
Matkowsky, Bernard, Northwestern Univ., USA; Fifth International Microgravity Combustion Workshop; May 1999, pp.
149-152;In English; See also 19990053965
Contract(s)/Grant(s): NAG3-2209; No Copyrightzal: CASI; A01, Hardcopy; A04, Microfiche

Smolder waves and SHS (self-propagating high-temperature synthesis) waves are both examples of filtration combustion
wavespropagating in porous media. Smoldering combustion is important for the study of fire Safelglering itself can cause
damageits products are toxic and it can also lead to the more dangerous gas phase combustion which corresponds to-faster propa
gationat higher temperatureln SHS, a porous solid sample, consisting of a finely ground powder mixture of reactants, is ignited
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atone end. A high temperature thermal wave, having a frontal structure, then propagates through the sample converting reactants
to products. The SHS technology appears to enjoy a number of advantages over the conventional teéohwliciyyhe sample

is placed in a furnace and "baked” until it is "well done”. The advantages include shorter synthesis times, greaterie¢babmy
theinternal enagy of the reactions is employed rather than the costly externgyeokthe furnace, purer products, simpeuip

ment and no intrinsic limitation on the size of the sample to be synthesized, as exists in the conventional teéHreiadglivery

of reactants through the pores to the reaction site is an important aspect of the combustion process, it is refétnatibto as
combustionThe two types of filtration combustion have a similar mathematical formulation, describing the ignition, propagation
andextinction of combustion waves porous media. The goal in each case, howéveifferent. In smoldering the desired goal

is to prevent propagation, whereas in SHS the goaliisstoe propagation of the combustion wave, leading to the synthesis of
desiredproducts. In additiorthe scales in the two areas of applicatiofedifSmoldering generally occurs at lower temperatures
andpropagation velocities than in SHS. Nevertheless, the two applications have much in commonytsat thd¢arned in one
applicationcan be used to advantage in the ott\er have considered a number of problems involfiltrgition combustion. Here

we describe two such studies: (A) fingering instabilities in filtration combustion, (B) rapid filtration combustion waves driven
by convection.
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19990054002lllinois Univ. at Urbana-Champaigept. of Aeronautical and Astronautical Engineeridthana, IL USA
A Theory of Oscillating Edge Flames
Buckmaster,., lllinois Univ at Urbana-Champaign, USA; Zhang, Minois Univ. at Urbana-Champaign, USA; Fifth Interna
tional Microgravity Combustion \6tkshop; May 1999, pp. 159-162; In English; See also 19990053965; No Copyright; Avail:
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It has been known for some years that when alme#iflame spreads over a liquid pool of fuel, the edge of the flame can
oscillaterelative to a frame moving with the mean speed. Each period of oscillation is characterized by long intervals of modest
motionduring which the edge gases radiate like those ofasthh flame, punctuated by bursts of rapid advance during which
the edge gases radiate like those in a deflagration. Substantial resources have been brought to bear on this issue within th
microgravityprogram, both experimental andmerical. It is also known that when a Ragaphyxiated candle-flame burns at zero
gravity, the edge of the (hemispherical) flame can oscillate violently prior to extinction. Thus a weptsuriiegto the NASA
web-site at http://microgravity.msfc.nasa.gov, and following the trail combustion science/experiments/experimental results/
candleflame,will find photographs and a description of candle burning experiments carried out on board both the Space-shuttle
andthe Russian space station Mirbrief report can also be found in the proceedings of the Fowtksihop. and recentlin
athird microgravity program, the leading edge of the flame supported by injection of ethane through the porous surface of a plate
overwhich air is blown has been foutm oscillate when conditions are close to bloW-Afnumber of important points can be
madewith respect to these observations: It is the edge itself which oscillates, advanciageatthg, not the diision flame
thattrails behind the edge; oscillations only occur under near limit conditions; in each case the Lewis number of #gigrifiel is
cantlylarger than 1; and because of the edge curvature, the heat losses from the reacting edge strugferdhane those from
the trailing diffusion flame. We propose a general theory for these oscillations, invoking Occam'’s 'Law of Parsimony’ in an
expandedorm, to wit: The same mechanism is responsible for the oscillatialsthree experiments; and ho new mechanism
is invoked(Occamsé original 'Razob). Such a strategy eliminates Marangorieefs as the source, for these are absent in the sec
ondand third experiments. and it eliminategianents that point to numerically predicted gas eddies as the source, a hew mecha
nism,unelucidated. Indeed, we hypothesize that the essential driving mechanism for the instability is a combinagelresfitar
number and heat losses from the reacting structure near the flame edge. Instabilities driven by these mechanisms are commonplac
in 1D configurations. Chemical reactor thedor example, leads to system responses which mimic the response of the candle
flame - steady flame, oscillations, extinction. In a combustion context, oscillating instabilities were first reported for diffusion
flamesin a theoretical study by Kirkby and Schmitz, dredte also the instabilities are associated with-agtinction conditions,
largeLewis numbers, and heat losses. and deflagrations will oscilldwe ifewis number is lge enough, oscillations that are
exacerbated when heat losses are present, whether global or to a surface.
Derived from text
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Fuel Combustion
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Diffusion Flames: Extinction and Stability
Matalon, Moshe, Northwestern UniWSA; Fifth International MicrogravitombustionWorkshop; May 1999, pp. 167-170;
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Some recent results, concerning extinction limits and stability in spherical diffusion flames, cellular diffusion flames and
oscillationsin diffusion flames are summarized. Results obtained g®periments carried out in microgravity ground facilities
arepresented.
CASI
Diffusion Flamesflame Stability;Microgravity; Gravitational Effects

19990054005Sandia National LahsCombustion Research Facilitivermore, CA USA
Hydr odynamic Instability and Thermal Coupling in a Dynamic Model of Liquid-Propellant Combustion
Margolis,S. B., Sandia National Labs., USA; Fifth International Microgravity CombustiarkaNop; May 1999, pp. 171-174;
In English; See also 19990053965
Contract(s)/Grant(s): DE-AC04-94AL85000; NASA Order C-32031-E; No Copyright; Avail: CASI; A01, Hardcopy; A04,
Microfiche

For liquid-propellant combustion, the Landau/Levich hydrodynamic mdusle been combined and extended to account
for a dynamic dependence of the burning rate on the local pressure and temfietdsurenalysis of these extended models is
greatlyfacilitated by exploiting the realistic smallness of the gas-to-lidaikity ratio rho. Neglecting thermal couplinfpets,
anasymptotic expression was then derived for the cellular stability boundary A(sub p)(k) where A(sub p) is the pressure sensitivity
of the burning rate and k is the disturbance wavenuriberresults explicitly indicate the stabiliziafiects of gravity on long-
wave disturbances, and those of viscosity and surface tension on short-wave perturbations, and the instability associated with
intermediatavavenumbers for critical negative values of A(sub p). In the bifniteak gravity hydrodynamic instability in liquid-
propellant combustion becomes a long-wave, instability phenomenon, whereas at normal gravity, this instability is first mani-
fested through O(1) wavenumbers. In addition, surface tension and viscosity (both liquid and gas) each produce comparable
effectsin thelarge-wavenumber regime, thereby providing important modifications to the previous analyses in which one or more
of these dkcts was neglected. For A(sub p)= O, the Landau/Levich results are recovered in appropriate limiting cases, although
this typically corresponds to a hydrodynamically unstable parameter regime for p is mubhreksin addition to the classical
cellularform of hydrodynamic stabilifythere exists a pulsating form corresponding to the loss of stability of spgadgr burning
to time-dependent perturbations. This occurs for negative values of the parameter A(sub p), and is thus absent from the original
Landau/Levich models. In the extended model, however, there exists a stable band of negative pressure sensitivities boundec
aboveby the Landau type of instabiljtgndbelow by this pulsating form of hydrodynamic instabilltydeed, nonsteady modes
of combustion havbeen observed at low pressures in hydroxylammonium nitrate (HAN)-based liquid propellants, which often
exhibit negative pressure sensitivities. While nonsteady combustion may correspond to secondary aodibighiéurcations
abovethe cellular boundaryt may also be a manifestation of this pulsating type of hydrodynamic instahilibe present work,
anonzero temperature sensitivity is incorporated into our previous asymptotic analyses. This enipliagof the engly equa
tion to the previous purely hydrodynamic problem, and leads to a significant modification of the pulsating boundary such that,
for sufficiently large values of the temperature-sensitivity parameter, liquid-propellant combustion can become intrinsically
unstableto this alternative form of hydrodynamic instabili§or simplicity further attention is confined here to the inviscid ver
sionof the problem since, despite the fact that viscous and surface-terisitia @afe comparable, the qualitative nature of the
cellularboundary remains preserved in the zero-viscosity limiloas the existence of the pulsating boundBing mathematical
modeladopts the classical assumption that there is no distributed reaction in either the liquid or gas pmaseshéueaction
sheetrepresenting either a pyrolysis reaction or an exothermic decomposition at the liquid/gas interface, is assumed to depend
on local conditions there.
Derived from text
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Low-Temperature Oxidation Reactions and Cool Flames at Earth and Reduced Gravity
PearlmanHoward, University of Southern California, USA; Fifth International Microgravity Combustiork$tiop; May 1999,
pp.175-178; In English; See also 19990053965
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Non-isothermaktudies of cool flames and low temperature oxidation reactions in unstirred closed vessels are complicated
by the perturbing éécts of natural convection at earth gravidyoyant convection due to self-heating during the course of slow
reactionproduces spatio-temporal variations in the thermal and thus specie concentratiatuéiefaishe Arrhenius temperature

29



dependencef the reaction rates. Such complexities have never been quantitatively modeled and were the primary impetus for
thedevelopment of CSTR'(continuously stirred tank reactors) 30 years ago. While G37d®e been widely adopted since they

offer the advantage of spatial uniformity in temperature and concentration, all gradients are necessarily destroyed along with any
structure that may otherwise develop. Microgravity offers a unique environment where buoyant convection can be effectively
minimizedand the need for stirring eliminated. Moregwiminating buoyancy and the need for stirring eliminates complications
associateavith the induced hydrodynamic field whose influence on heat tranapdthot spot formation, hence explosion limits,

is not fully realized. The objective of this research is to quantitatively determine and understand the fundamental mechanisms that
control the onset and evolution of low temperature reactions and cool flames in both static and flow reactors. Microgravity experi
mentswill be conducted to obtain benchmark data on the structure (spatio-temporal temperature, concentration, flow fields), the
dynamics of the chemical fronts, and the ignititimgrams (pressure vs. temperature). Ground-based experiments will be con
ducted to ascertain the role of buoyaridymerical simulations including detailed kinetics will be conducted and comgared
experiment.
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19990054007Naval Research Lah.ab. for Computational Physics and Fluid Dynamitashington, DC USA
Detailed Multidimensional Simulations of the Structure and Dynamics of Flames
Patnaik,G., Naval Research Lab., USA; Kailasanath, K., Naval Research Lab., USA, Fifth International Microgravity-Combus
tion Workshop; May1999, pp. 179-182; In English; See also 19990053965; No Copyright; 8ASI; A01, Hardcopy; A04,
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Numerical simulations in which the various physical and chemical processes can be independently controlled can signifi-
cantlyadvance our understanding of the structure, stahiljtyamics and extinction of flames. Therefore, our approach has been
to use detailed time-dependent, multidimensional, multispecies numerical models to perform carefully designed computational
experiment®f flames on Earth and in microgravity environments. Some of these computational experimamtspdeeentary
to physical experiments performed under the Microgravity Program wathita's provide a fundamental understanding that cannot
be obtained from physical experiments alone. In this report, we provide a brief summary of our recent research highlighting the
contributions since the previous microgravity combustion workshop. There are a number of mechanisms that can cause flame
instabilitiesand result in the formation ofynamic multidimensional structures. In the past, we have used numerical simulations
to show that it is the thermo-élifsive instability rather than an instability duept@ferential difusion that is the dominant meeha
nismfor the formatiorof cellular flames in lean hydrogen-air mixtures. Other studies have explored the role of gravity on flame
dynamicsand extinguishment, multi-step kinetics and radiative losses on flame instabilities in rich hydrdigeneairand heat
lossesn burnerstabilized flames in microgravitifhe recent emphasis of our work has been on exploring flame-vortex-interac
tionsand further investigating the structure and dynamics of lean hydrogen-air flames in microgleesey/topics are briefly
discussed after a brief discussion of our computational approach for solving these problems.
Derived from text
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Formaldehyde-PLIF Detection of Cool-Flame Reactions During Wo Stage Ignition of Alkane Doplets
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tion Workshop; May 1999, pp. 189-192; In English; See also 19990053965
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Whenevemlkane fuels have to reside partially or fully mixed in an oxidizing atmosphere at high temperatures, ignition can
occur in a multistage mode, subsequently following completdigrdiit schemes of oxidation. This behavior is experimentally
well known for premixed gases and for multiphase systems. Moreover it is an apparent problem in prominent technical applica
tionssuch as IC-combustion engines as well as when designing continuous flow reactors for high predsenegeratures with
largepremixing zones. If fuel is used in liquid phase, mixing, upheating and the subsequent ignitombuostion takes place
in a transient field of temperature and concentration. This holds true, from the instant when the fuel is inserted as a spray up to
beyondthe time the liquid is completely vaporizéthe understanding and modeling of the process requires a consequent coupling
of the physical processes with a suitable chemical kinetic of the fuel covering the full range of tempematunetered in the
entireprocess. Numerical results are in reasonable good agreement with experiments for homogeneous gas phasky.ignition
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In particular the low temperature mechanism is very complex, and proceedserientisubmechanisms sensibly governed by
temperatureThe frame of this mechanism is given by the subsequent oxidation of the parent fuel molecule, foymelgytry
droperoxy-radicalsExothermal "breakup” of these radicals is the major step to fornga éamount of aldehydesd OH (and

HO02) -radicals, which promote the subsequent reaction by chain branching. Thermal runaway of the cool flame is inhibited by
thesecond addition of oxygen to the alkylperoxy -radical, which is baldmgedbackward reaction becoming important beyond

a temperature of about 700K. This balancing features the very importactanadteristic negative temperature €ioent of

thelow temperature mechanism. Since the low temperature mechanism can proceed in a rather wide range of stoichiometric mix
tures, cool flame ignition can occur at very lean conditions, and is supposed to play a very important role favoring subsequent
hot flame ignition. In the presented work, the formaldehyde molecule HCOH has been selectively detected as key species in the
gasphase around a single, n-heptane drenched porous sphere during the process of two stage-selfignition by medrssef Planar
InducedFluorescence PLIECurrently the obtainedoncentration field yields qualitative data. Methods are under investigation

to prepare the equipment for a quantitative interpretation of the images. to be gdile the experimental data into a one dimen
sionalnumerical model, all experiments were carried out under microgravity at the Bremenoirep T

Derived from text

Alkanes;Formaldehydel aser Induced Flua@scenceQualitative AnalysisFuel CombustionDrops (Liquids)Microgravity;
ChainReactions (Chemistry)gnition

19990054011Southwest Sciences, In&anta Fe, NM USA
Real Time Quantitative 3-D Imaging of Diffusion Flame Species
Kane,D. J., Southwest Sciences, Inc., USA; Pilgrim, J. S., Southwest Sciences, Inc., USA; GadsneBouthwest Sciences,
Inc., USA,; Fifth International Microgravity Combustionovishop; May 1999, pp. 197-200; In English; See also 19990053965;
No Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Ideally, to bridge the gap between chemistry and fluid mechanics in microgravity combustion, species concentrations and
temperatur@rofilesare needed throughout the flame. Howexestrictions associated with performing measurements in reduced
gravity, especially size and weight considerations, have generally limited microgravity combustion studieajtutieeof flame
emissions on film or video laser Schlieren imaging @mausive) temperature measurements using thermocouples. Given the
developmenbf detailed theoretical models, more sophisticated studigxeared to provide the kind of quantitative data neces
saryto characterize the properties of microgravity combustion processes as well as provide accurate feedback to iprprove the
dictive capabilities of the computational models. Over the past ten years, Southwest Sciences has focused its research on the higl
sensitivity,quantitative detection of gas phase species using diode lasers. Our research approach combines three innovations ir
an experimental system resulting in a new capability for nonintras@gsurement of major combustion species. FM spectros
copyor high frequency wavelength modulation spectroscopy (WMS) have recently been applied to sensitive absorptien measure
mentsat Southwest Sciences and in other laboratories using GaAlAs or InGaAsP diode lasers in the visésiefrared as
well as lead-salt lasers in the mid-infrared spectral region. Because these lasers exhibit essentially no source noise at the high detec
tion frequencies employaedlith this technique, the achievement of sensitivity approaching the detector shot noise limit is possible.
Suchhigh sensitivity permits the in situ detection of chemical species of interest such asngttane, 02, CG;02, OH, etc.
Derivedfrom text
AbsorptionSpectoscopy;Laser Spectriscopy;Nonintrusive Meas@ment;Gas Mixtues; Concentration (Composition)mag-
ing Techniquespiffusion FlamesQuantitative AnalysisMicrogravity

19990054016Deutsche Forschungsanstalt fuer Luft- und Raumfafantdthausen-am-Kocher, Germany
Oxide Layer Effects in Metal Particle Combustion
Meinkoehn Dirk, Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germanyjigtimational Microgravity Combustion
Workshop;May 1999, pp. 219-222; In English; See also 19990053965; No Copyrigiit; BASI; A01,Hardcopy; A04, Micre
fiche

By and lage, all current combustion modelling for metal particles may be traced back to a commorTbiggithe original
formulationby Law which in essence is based on the concept of a vppase flame envelopirtge particle. The Law model
is set up in close analogy with the combustion mdateh hydrocarbon fuel droplet where gaseous oxides CO2 and H2O are pro
duced.The elements grouped as 'metals’ for combustion applications are distinguished by a heat of combustion wgeich is lar
in comparison to that of hydrocarbons. A convenient physigahaent shows that the ¢ heat of combustion entails a strong
preferenceof the metal oxides for the condensed state of aggregation, so that the physics of metal combustidarrfrost dif
thatof hydrocarbon combustion. It is assential shortcoming of the Law model that the condensed-phase nature of the reaction
productsis not properly recognizedypically, the surface of metal particles in combustion is covered by a condensed-phase oxide
layer. Some of its evolutions result in ignition, extinction or oxide cap formation which designate important combustion character
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istics. These are outside the Law model since it doesn't properly provide for the presence and the evolution of the oxide layer.
With respect to a flame envelope, the metal oxide may be grouped in two fractions. Metal oxide which is outside the flame envelope
condenses into micron-size smoke particles which eventually escape with the gaseous exhaust. The other fraction of the oxide
is in between the flame envelope and plagticle and mostly condenses on the particle surface where it forms a uniform or nonuni

form surface layerThe Law model makes thiediscriminate assumption of a uniform surface layer of negligible transport resist

ance, but ignition, extinction and cap formation arise from surface lafyetong nonuniformity and strong transport resistance.
Theimportance of thesefeftts, for instance in rocket propulsion with metallized fuels and propellants, is well documented. Boron
andaluminium represent primary examples of metals which are used as higl-additives. For boron, a thick oxide layer is

foundto prevent ignition and fctive combustion. In contrast with boron, aluminium ignites easiljhaésithe tendency to form

oxide caps which are seen as causing major problems in propulsion applications. Ignition, extinction and the onset of cap formation
areassociated with critical states of the particle where a sudden chahge@action mode occurs. Such branching phenomena

are easily disturbed by even small perturbations, so that their experimental investigation is expected to be much easier undel
reducedgravity These model deficiencies as well as ignition/extinction for critical Marangoni numbers are presented.

Derived from text

Metal CombustionMetal Particles;Mathematical ModelsMarangoni ConvectionMicrogravity; Gravitational Effectsjgni-

tion; Extinction

19990054018California Univ, Center for Engly and Combustion Resear@an Diego, CA USA
Flame Histories in Heptane Doplet Combustion
Williams, FormanA., California Univ, USA, Fifth International Microgravity Combustiondéshop; May 1999, pp. 229-232;
In English; See also 19990053965; No CopyrigviaiA CASI; A01, Hardcopy; A04, Microfiche
The present communication reports recent theoretical studies at University of California-San Diego (UCSD) focused on pre
dicting flame histories and extinction conditions. An asymptotic analysis, treating the gas-liquid density raticséwidhioenet
ric air-fuel ratio as small parameters, is outlinedgd some comparisons with experimental results are made. First, an identification
of different regimes of droplet combustion will be introduced.
Derived from text
Drops (Liquids);Flames;HeptanesHydrocarbon Combustiorfzlame Popagation

19990054026NASA Glenn Research Centé&leveland, OH USA
Effects of Buoyancy on the Flowfields of Lean Rmixed Turbulent V-Flames
Cheng, R. K., California Univ., Lawrence Berkeley Lab., USA; Bedat, B., California Univ., Lawrence Berkeley Lab., USA;
Yegian,D. T., California Univ, Lawrence Berkeley Lab., USA; Greendpd?, NASA Glenn Research Cent&ISA; Fifth Interna
tional Microgravity Combustion \&tkshop; May 1999, pp. 263-266; In English; See also 19990053965
Contract(s)/Grant(sPE-AC03-76F00098; NASA Order C-32000-R; No Copyrightait CASI; A01, Hardcopy; A04, Micro
fiche

Open laboratory turbulent flames used for investigating fundamental flame turbulence interactions are greatly affected by
buoyancy.Thoughmuch of our current knowledge is based on observations made in open flames, budgatscgrefusually
not considered in data interpretation, numerical analysis or theories. This inconsistency remains an obstgirlg expesf
mentalobservations and theoretical predictions. to better understandindeitis ef buoyancyour research focuses on steady
leanpremixed flamegropagating in fully developed turbulencee Wypothesize that the most significant role of buoyancy forces
onthese flames is to influence their flowfields through a coupling with the mean afhactinating pressure fields. This coupling
relates to the elliptical problem that emphasizes the importance of the upstream, wall and downstream boundary conditions in
determining all aspects of flame propagation. Therefore, buoyancy has the same significance as other parameters such as flov
configuration,and flame geometry
Derived from text
Buoyancy; Flame Propagation; Premixed Flames; Turbulent Flames; Turbulence Effects; Fuel Combustion; Gravitational
Effects;Microgravity; \elocity Distribution

19990054029California Univ, Mechanical and Aerospace Engineering Déptine, CA USA
Effects of Gravity on Sheaed Turbulent Nonpremixed Flames
ElghobashiS. E., California Uniy USA; Zhong, R., California UnivUSA; Fifth International Microgravity Combustiono-
shop;May 1999, pp. 275-278; In English; See also 19990053965; No Copyrigiit; BASI; A01, Hardcopy; A04, Microfiche

In the present studyve use the method of direct numerical simulation (DNS) to obtain the instantaneous, three-dimensional
flow field of a turbulent nonpremixed flame subjected to uniform shidarfuel and oxidant initially exist as two separate parallel
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streamsAs the reactants mix, chemical reaction takes place and the resulting exothergyaesstes density gradients. In the
presencef a gravity field, the spatial and temporal distributions of the induced buoyancy forces depend on the locagraensity

ents, the magnitude and direction of the gravitational acceleration. Our objective is to gain an understanding of the multi-way
interactionbetween turbulence, chemical reaction, imposed shear and buoyanpnemixed flames. The instantaneous veloc

ity is the sum of the prescribeagean velocity and the deviation from the mean. Thus, only the velocity deviation needs to-be deter
mined.The governing equations and numerical procedure are provided. The value of the non-dimensional shear parameter S is
prescribed equal to 1 in all simulations, which results in a strain number St = (v(sub rms)/l)/S = 0.4 at the initial time t = 1.5. St
representghe ratio of the strain rate of the egyercontaining eddies (Ige-scale strain rate) to that of the mean fldhe shear

flow simulations require a parallelpiped computational domain insteadutfea The longer side length in the x-direction allows
thelarge vortical structures to develop in time without violating the peribdimdary condition imposed in the streamwise direc

tion. This boundary condition is satisfied by insuring that the two-point Eulerian velocity correladiuak within an axial dis
tancesmaller or equal to half the domain length in the x-direction. Periodic boundary conditions are also imposed in the spanwise
(y) direction. Outflow boundary conditions are imposed at the top and botpdames of the domain. The grid used for the-com
putationsconsists of 192x96x96 mesh points in the X, y and z directions respectively

Derived from text

Direct Numerical Simulation; Gravitational Effects; Turbulent Flames; Three Dimensional Flow; Flow Distribution; Shear
Flow; Chemical Reactionsturbulence;Buoyancy;Fuel Combustion

19990054033Japan Space Utilization Promotion Cenfedvanced Combustion Science Utilizing Micrograyvifgkyo, Japan
Flame Propagation of Spray Compound Mixture in a Constant \6lume \essel
Yoshizaki, T., Hiroshima Uniy, Japan; ¥maguchi, M., Hiroshima UniyJapan; Nishida, K., Hiroshima UniJapan; Hiroyasu,
H., Kinki Univ., Japan; Yoshida, H., Maritime Safety Agency, Japan; Sakuraya, T., Japan Space Utilization Promotion Center,
Japanfifth International Microgravity Combustiondtkshop; May 1999, pp. 293-296; In English; See also 19990053965; No
Copyright;Avail: CASI; A01, Hardcopy; A04, Microfiche

Flamesthat are sustained in a spray compound mixture are considered to be similar to the start of flame kernels and the subse
guent flame development in the evaporating gasoline spray in spark ignition engines. This is especially so in the case of direct
injectionstratified chage (DISC) engine, in which a gasoline spray is injected directly into the cylinder and ignited by an electric
sparkbefore evaporation of the spray drops is completed. The gasoline spray is heated and evaporated by the hot gpark dischar
plasmagafter which the flame kernel develops and the flame propagates in the gaseous mixture ctiméaiinopgets. Moreover
aninvestigation into the flame propagation of the spray compound mixture leads to a further understanding of spray combustion,
such aglieselcombustion and gas turbine combustion. Many various studies have been conducted on the ignition characteristics
of spray flows. The éécts of the dropletliameteyfuel concentration and flow condition in the spray on the ignition characteristics
wereinvestigated in these studies. Mainly their interest was focused on the minimum ignitgy resegssarto maintain suc
cessfulignition of thespray flow Some of these studies tried to estimate the gaseous fuel concentration in the spbay €y
not adopt the gaseous fuel concentratiothasnain variable parameter in the experiment. The flame propagation characteristics
havebeen studied in spray flows and spray compound mixt1999063ures f@tts ef the droplet diametduel concentration
and flow condition of the spray flow and the mixture on the flame propagation velocity (flame speed) and the lean limit of the
flame propagation were examined in these studies. Howdetailed analyses of thefatts of the gaseodsel (vaporized fuel)
fractionin the spray compound mixture on the flame propagation characteristics were not made, except for a few studies. Even
in these studies, the compounded spray drops had a velocity relative to the ambient gas, and were not lilistridgeedously
because these experiments were performed under conditions of normal dfaxétyver the efect of buoyancy reflected in the
resultsis not negligible under normal gravitjhus, fundamental information of tignition and flame propagation characteristics
in the spray compound mixture is required from an experiment in which fractions of the gaseous fuel and droplets are indepen
dentlyand widely changed under microgravity
Derived from text
Flame Popagation;Fuel SpraysGas Mixtues;Gaseous Fuelgruel Injection;Fluid Injection; Fuel Combustion

19990054034Japan Space Utilization Promotion Cenpfedvanced Combustion Science Utilizing Micrograyifgkyo, Japan
PressureEffects on Combustion of Methanol and Methanol-Docecanol Dplets

Okai, K., Tokyo Univ, Japan; Ono,.YTokyo Univ, Japan; Muriue, O.,0kyo Univ, Japan; Sue, M., Bkyo Univ, Japan; Kono,
M., Tokyo Univ, Japan; Sato, J., Ishikawajima-Harima Heavy Industries Co. Ltd., Japan; DietrichNBSA,Glenn Research
Center,USA; Williams, E A., California Univ, San DiegolUUSA,; Fifth International Microgravity Combustiondtkshop; May

1999,pp. 299-302; In English; See also 19990053965

Contract(s)/Grant(s): NAG3-1689; No Copyrightjadl: CASI; A01, Hardcopy; A04, Microfiche
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The objective of this research is to improve understanding of the combustion of binary fuel mixtures in the vicinity of the
critical point. Fibersupported single droplets and two-droplet arrays of mettzambbf mixtures of methanol and 1-dodecanoal,
initially 0.9 mm in diameter, were burned in room-temperature air at pressures from 0.1 MPa to 9.0 MPa in the NASA Lewis
2.2-secondlrop tower The work is a continuation of a collaborative Japan-US resedochddsigned to increase knowledge
of high-pressure combustion of fuel sprays, relevant to application in propulsive and power-production devices such as Diesel
enginesSome previous publications from this cooperative program may be cited.tAd pfevious experiments concerned alka
nesand alkane mixtures. The new research reported here addresses alcohols and alcohol madceesitahe degree to which
previous results for alkanes extend to alcohols. There have been many previous experimental studies of methanol draplet combus
tion and a few of alcohol mixtures, but not at the high pressures of interest here. There is some experimental informatien on metha
nol droplet combustion at elevated pressure but none on the alcohol mixtures extending to critical pressures, as in the present study
Derivedfrom text
Alcohols; Binary Mixtures; Drops (Liquids); Fuel Sprays; High Pressure; Pressure Effects; Fuel Combustion; Hydrocarbon
CombustionDrop Size

19990054038NASA Glenn Research Centéleveland, OH USA
Diffusive and Radiative Transport in Fir es (DARTFir e): Opposed-Flow Flame Spgad in Low-\elocity Flows
Altenkirch, R. A., MississippiState Uniy, USA; Olson, S. L., NASA Glenn Research CentiSA; Deering, J. L., \Ashington
State Univ., USA; Tang, L., Mississippi State Univ., USA; Bhattacharjee, S., San Diego State Univ., USA; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 317-320; In English; See also 19990053965
Contract(s)/Grant(s): NCC3-221; No Copyrightjafl: CASI; A01, Hardcopy; A04, Microfiche

For flames spreading into a low-velocity flow that can only be obtained in microgravétilave observed behavior that is
differentfrom that which is obtained at higher velocities where radiatfeetsfare unimportant and species transport is relatively
fast. Unfortunatelylack of a lage body of low-gravity flame spread experimental data inhibits progress in developing an under
standingof the physics of low-velocityopposed-flow flame spread phenomena. RecentTPAR sounding rocket experimental
studiesthough, coupled with developing theory and modelling, have allowed some strides in understanding to be made, on which
we report here. Four launches to date have resulted in six experiments for opposed-flow flame spread over a thick PMMA sample.
During the 6 min microgravity period, the PMMA samples were ignited, and steady flame spread was studied undemwaried
velocity, oxidizer atmospheric conditionand, because radiative heat transfer is so important in these slowly spreading flames,
external radiant flux. These were the first attempts at such experimental control and measurement in microgravity. A recent
reflight of the Solid Surface Combustion Experiment (SSCE) has demonstrated, as modelling predicts, that for the thick fuel of
the DARTFire experiment, flame spread in a quiescent environment is a transient process evolving from ignition to extinction
onthe orderof 600 s (Altenkirch et al., 1999). Further study then of tfectsf of radiation in the very low-velocity opposing flows
is of interest in understanding the transition from steadstained spredd the unsteady evolution to extinction as the opposing
flow is reduced further and eventually removed.
Derived from text
Diffusivity; Flame Popagation;Flow \&locity; Microgravity; Radiative Heat mansfer; Radiant Flux Density

19990054039NASA Glenn Research Centéleveland, OH USA
Flame Spread Across Liquids: Experimental Results
RossH. D., NASA Glenn Research Cent&SA; Miller, F J., National Center for Microgravity Research on Fluids and Combus
tion, USA, Fifth International Microgravity Combustiondfkshop; May 1999%p. 321-324; In English; See also 19990053965;
No Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Thegoal ofour research on flame spread across a pool of liquid fuel is the quantitative identification of the mechanisms that
controlthe rate and nature of flame spread when the initial temperature of the liquid pool is belowsHkaélepoint tempera
ture. Besides numerous experiments in drop towers and 1 g laboratories, we have flown five microgravity (mu-g) experiments
on sounding rockets. As described in earlier papers, the first three flights examindddhefdbrced opposed airflow over a
2.5cm deepx 2 cm wide x 30 cm long pool of 1-butanol in mu-g. It was found that the flame spread is much slower and steadier
than in 1 g where flame spread lzagulsating charactdt was speculated that the flame spread in mu-g resembled the character
of pseudo-uniform spread in 1 g; Ito et al later confirmed this conclusively in 1 g experiments. Much of the mu-g flame is also
fartherfrom the surface, dimmeand with less soot, when compared to the 1 g flame. Three-dimensional liquid-phase-flow pat
ternsthat control the liquid preheating were discovered in both 1 g and mu-g. Our numerical model, restricted to two dimensions,
hadpredicted fastepulsating flame spread in mu-g for opposed airfliovexamining the dferences in the dimensionality of
themodel and experiment,tas noted that the experiment allowed gas expansion in the lateral direction (across the width of the
pool), for which the model couldot account. Such lateral expansion could reduce the expansion in the forward and upward direc
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tions.Because only these latter directions could be modeled, it was decided to artificially reduce the gas thermal expansion in the
predictionsWhen this was done, satisfactory agreement could be obtained between the predicted and observed spread rates an
the steadiness of the spread in micrograuityl g, howeverthe predicted flame spread character also changed to pseudo-uniform,
which disagreed with our 1 g experiments where the spread is pulsating. It was then speculated that gas-phase buoyant flow might
opposethe lateral gas expansion, so that the 1 g experiments retained their pulsating flame spread Klhissgezculation

was valid, a dfierence in lateral gas expansion should be observable when comparing 1 g and mu-g experiments. Specifically
it was anticipated that greater flow digence caused by lateral expansion would be measured in mu-g in the absence of a buoyant
flow directed towards the flame.

Derived from text

Flame Popagation;Combustion Physicdflathematical Modelsiravitational EffectsMicrogravity; Unsteady FlowLiquid
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19990054040California Univ, Dept. of Mechanical and Aerospace Engineeringne, CA USA
Flame Sprad Across Liquids: Numerical Modelling
Kim, Inchul, California Uniy, USA, Li, Huaidong, California UniyUSA; Sirignano, Wiam A., California Univ, USA, Fifth
InternationaMicrogravity Combustion \@tkshop; May 1999, pp. 325-328; In English; See also 19990053965; No Copyright;
Avail: CASI; A01, Hardcopy; A04, Microfiche

Thegoals of our theoretical/computatioqabgram are to study flame spread over liquid fuel pools to guide and explain the
microgravityexperimental research of H. Ross aniiler and to provide fundamental insight for th&me spread phenomenon.
Theapproach has involved the development and exercise of planar 2-D, axisymmetric, and 3-D codes for théwmgtkady
flow. The gas-phase model accounts for multicomponent reacting flow. Thermocapillary and gravity flows are included in the
models.During the past yeawe concentrated on comparisons of the model with existing axisymmetric experimental data in order
to validate the model and to establish, to the extent possible, the appropriate global chemical kinetissdddven-propanol
andn-butanol. V& also examined thefett of liquid fuel depth on planar flame spread with and without forced, opposed airflow
in order to support the sounding rocket flight tests. The depth of a liquid fuel fexisahe heating of the liquid fuel pool and
thus the liquid fuel surface temperature ahead of the flame. A three-dimensional code has been developed and is being bench
marked:it will be used to explain thefetts of fuel pool width and various edgéeefs.
Derived from text
Flame Popagation;Liquid Fuels;Mathematical ModelstJnsteady Flowfuel Combustion

1999005404 1Kentucky Univ, Dept. of Mechanical Engineeringexington, KY USA
The Three-D Flow Structures of Gas and Liquid Generated by a Sgiading Flame Over Liquid Fuel
Tashtoush(., Kentucky Uniy, USA,; Ito, A., Kentucky Uniy USA; Konishi, T, Kentucky Univ, USA; Narumi, A., Kentucky
Univ., USA; Saito, K., Kentucky UniyUSA; Cremers, C. J., Kentucky UniWSA,; Fifth International Microgravity Combustion
Workshop;May 1999, pp. 329-332; In English; See also 19990053965
Contract(s)/Grant(s): NCCw-60; No Copyrightyal: CASI; A01, Hardcopy; A04, Microfiche

We developed a new experimental technique called: Combined laser sheet particle tracking (LSPT) and laser holographic
interferometry(HI), which is capable of measuring the transient behavior of three dimensional structures of temperature and flow
bothin liquid and gas phases.eVépplied this technique to a pulsating flame spread over n-butamébund a twin vortex flow
bothon the liquid surface and deep in the liquid a few mm below the surface and a twin vortex flow in the gas phase. The first
twin vortex flow at the liquid surface was observed previously by NASA Lewis researchers, while the last two observations are
new. These observations revealed ttiegt convective flow structure ahead of the flame leading edge is three dimensional in nature
andthe pulsating spread is controlled by the convective flow of both liquid and gas.
Author
Flame Popagation;Liquid Fuels;Liquid SurfacesFuel CombustionThree Dimensional Flowybrtices; Convective Flow

19990054046National Center for Microgravity Research on Fluids and Combysiiereland, OH USA
Thickness Effects on Fuel Flammability (TEOFF)
Ferkul,Paul, National Center for Microgravity Research on Fluids@muibustion, USA; PettegreRichard D., National Center
for Microgravity Research on Fluids and Combustion, USi&h International Microgravity Combustionatkshop; May 1999,
pp. 353-356; In English; See also 19990053965; No CopyrighilACASI; A01, Hardcopy; A04, Microfiche
The U-shaped flammability boundary for thermally-thin fuels burning in low-speed flows is well-established. The impor-
tance of radiative loss is evident in leading to flame extinction when the flow velocity (or ambient oxygen concentration) is
reduced sufficiently. This quenching extinction occurs when the flame power output decreases, and the radiative heat loss rate
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becomes significant fraction of the total combustion heat release from the flame. The existence of a similar boundary is hypothe
sizedfor fuels which are not thermally thin. For such fuels, heat conduction into the depth of the solid will become an increasingly
importantparameter as the solid thickness is increased. Thus, one can ithagidiferent materials will exhibit diérent bura

ing characteristics as their thickness is increased away from the thermally-thin limit. When solid conductivity begins to become
important, materials with different thermal diffusivities may have a different material flammability ranking, compared to their
thermally-thinranking. In efect, conduction heat loss in depth of the solid will manifest itself ferdifit degrees for dérent
materialsHence, in order to determine an accurate and absolute material flammability rankinfigcthef sblid thicknesmust
beaccounted forin addition, there are other related (secondafgref which will be investigated. Some materials will form a
charlayer that tends to inhibit pyrolysis of fuel beneath it. This barrier will have implications for the flammability ranking as well.
Other materials will tentb sputter when they burn, sendin@iftdming bits in many directions. Cleaylg materiak ranking must
considerthe susceptibility of a burning section to ignite another section by such a mechanism.

Derived from text

Fuel Combustionklammability; ThicknessMicrogravity

1999005404 7National Inst. of Standards andchnology Gaithersbuy, MD USA
The Extinction of Low Strain Rate Diffusion Flames by a Suppessant
Hamins,A., National Inst. of Standards andchnology USA, Yang, J., National Inst. of Standards aedhihology USA; Puri,
I. K., lllinois Univ., USA; Fifth International Microgravity Combustiond¢shop; May 1999, pp. 357-360; English; See also
19990053965
Contract(s)/Grant(sNASA Order C-32066-J; No Copyrightyail: CASI; A01, Hardcopy; A04, Microfiche

This paper describes plans for an experimental and computational study on the structure and extinction of low strfain rate dif
sionflames by a suppressant added to the oxidizer stream. Stable low strain rate flames will be established through ground basec
reducedgravity experiments using the 2.2 s drop towevariety of agents will be investigated, including both physically and
chemicallyacting agents (He, N2, CO2, and CF3Br) for flames burning methane and propane. A computational model of flame
structureand extinction will be modified to include radiative losses, whit¢hasight to be a significant heat loss mechanism at
low strain rates.
Derived from text
Diffusion FlamesExtinction; Microgravity; Retading; Mathematical ModelsComputerized Simulation

19990054049Michigan Univ, Dept. of Mechanical EngineerinBearborn, Ml USA
Effect of Lewis Number on Radiative Extinction and Flamelet Modeling
Shamim,T., Michigan Univ, USA; Fifth International Microgravity Combusti®orkshop; May 1999, pp. 365-368; In English;
Seealso 19990053965; No Copyrightyail: CASI; A01, Hardcopy; A04, Microfiche

Lewis numbey which relates the rates of heat andss difusion of various species, is an important parameter in combustion
studies. Despite the early recognition of the importance of unequal rates of diffusion on the flame’s structure and stability, the
assumptiorof unity Lewis number has been common in many combustion modeling approaches. It is a convenient, and in many
cases, a reasonable assumption which provides an ease in obtaining analytical and numerical solutions and helps simplifying the
experimental data interpretations. However, in some applications, this assumption may lead to significantly erroneous conclu-
sions. For example, in the turbulent flames, the effect of non-unity Lewis number may be responsible for the discrepancies
betweerthe measured and the predicted mass fraction of combustion intermediatesethisasfalso been reported to influence
theflame's extinction limit and to induce temperature oscillations ifudibn flame. The present study is motivated by realizing
theimportance of Lewis humbeiffects and its influence on a couple of combustion phenomena of recent interest, trarnely
sienteffects in flamelet modeling and radiative extinction. Microgravity environment and hence the absence of bufaancy ef
is essential for gaining better understanding of thefeetsf In the present studie influence of non-unity Lewis number due
to unequal rates of heat and mas$udibn is considered.ransient dkcts are simulated by considering flames subjected to time
dependent fluctuations in reactant concentrations, reactant temperatures, and partial premixing. The governing equations were
reducedby usingthe assumptions of axisymmeteric, negligible body forces, negligible viscous dissipation, and negligible Dufour
effect. The radiative heat flux is modeled by using the emission approximation. to focus on the physical understanding of the prob
lem, the chemistry was kept simple bynploying a single step overall reaction. The governing equations were solved by using
the Numerical Method of Lineemploying a second order 3-point centralestééncing for spatial discretization and an implicit
backward diferentiation formula (BDF) for temporal integration.
Derived from text
LewisNumbersExtinction; Combustion Chemistrpiffusion FlamesMathematical ModelsTurbulent FlamesMicrogravity
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19990054050SRI International CorpMolecular Physics LapMenlo Park, CA USA
Quantitative Interpr etation of Optical Emission Sensors for Micogravity Experiments
Jeffries,Jay B., SRI International Corp., USA; Smith, Gregarn8RI International Corp., USACrosley David R., SRI Interna
tional Corp., USA; Fifth International Microgravity Combustion Workshop; May 1999, pp. 371-374; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Microgravity flight experiments uniquely test our knowledge and understanding of the coupling between chemistry and fluid
mechanics. However, compared to ground based laboratory experiments the number of useful diagnostic tools suitable for
microgravityenvironments is severely limited by the space, weight, power consumption, and operator complexity requirements.
One of the available tools is the observation of optical emission, and total emission has already proven useful for observations
of stable "flame balls” on the space shuttl@v#lengtiresolved tomographic measurements of flame emissfentbe promise
of diagnostics to test our understanding of flame chemistngtadture. Individual emissions from electronically excited-radi
cals,e.g., CH*, OH*, and C2*, can be identified in a methane/air flame. Spatially resolved measurements of the intensity of this
resolved optical emission from a specific excited molecule enable chemically resolved flame structure studies. Wavelength
resolved emission measurements to determine such structure in diffusion flames are being readied for flight experiments by a
groupat Yale headed by Profs. Smooke and Long. A quantitative relationship between emission intensity and flame properties,
asexpressed by a flame model, is needed for species specific optical emission measurements to fulfill its pronaileegiheg Y
compared models and measurements of optical emission in laboratory testéJafdrignately these experiments show dis
agreemenbetween measurement and state-of-thélaarte models by over a factor of 50. Therefore, an improved chemicat mech
anism for optical emission from flames is needed to enable quantitative tests of microgravity flame models. The connection
betweerexcited state emission and flame chemistry is not yet adequate.
Derived from text
Light EmissionReaction KineticsCombustion Chemistrflames;Scientific sualization

19990054054Physical Sciences, InAndover MA USA
Hyperspectral Imaging of Flame Spead over Solid Fuel Surfaces using Adaptive Fabry-Pet Filters
Rawlins, W T., Physical Sciences, Inc., USA; Marinelli, W, Physical Sciences, IntlSA; Allen, M. G., Physical Sciences,
Inc., USA,; Fifth International Microgravity Combustiondfkshop; May 1999, pp. 385-388; In English; See also 19990053965;
No Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Investigationf the dynamics of flame spread over combustible surfaces in microgravity are crigipattzraft fire safety
aswell as for the understanding of fundamental fire phenomena. In the absence of gravity-induced buoyancy and forced convec
tion, heat transfer between the flame and the surface is dominated by conductive and radiative mechanisms. The detailed under
standingof these mechanisms requires direct, quantitative observations of the spatial propagation and radiative fluxes of key flame
product species such as CO2 and H20. These observations can be performed non-intrusively in a micongbastiprexpert
mentby observing spatiallgnd spectrally resolved infrared emission from the product molecular species. Additional flame spe
cies which can potentially be observed in this manner include CO, N20O, OH, NO, hydrocarbon vapor, and soot particles. The
species-specifiband structures of the molecular emissienable discrimination between gas phase, particulate, and hot surface
contributions to the observed emission. In addition, the observed band shapes and intensities can be analyzed quantitatively tc
determinespecies abundances, temperatures, and optical thickfexts.€such measurements are critically importané¥aiu
atingunsteady combustion modelse\WWaverecently initiated a research program to implement our previously developed Adap
tive Infrared Imaging Spectrometer (AIRIS) instrument concept for high-speed, wavelength-tunable, and quantitative spatial
imaging of mid-infrared (2 to 5 micron) flame and fuel surface emission in microgravity combustion experiments. AIRIS is a
compactwavelength-scanning spectral imager based on the use of a low-order Fabry-Perot interferometer coupled to an infrared
detector array. We plan a four-year project to (1) demonstrate and optimize the AIRIS prototype instrument and quantitative
infraredspectroscopic methods for normal-gravity laboratory flames, (2) design the integration of AIRIS with planned reduced-
gravity experiments on unsteady flame propagatiog (3) conduct reduced-gravity flight tests using the prototype AIRIS filter
In this efort, we will collaborate closely with the SIBAL (Solid Inflammability Boundary at Low Speed) resesmchat NASA/
Glennand Case \8stern Reserve University
Derived from text
Infrared Imagery;Infrared Spectsscopy;Flame Popagation;imaging EchniquesConvective Heatrénsfer; Adaptive Filters;
Fuel Combustion

19990054063California Univ, Berkeley CA USA
Numerical Study of Buoyancy and Diffeential Diffusion Effects on the Structure and Dynamics of Tiple Flames
Chen, J. -Y., California Univ., USA; Echekki, T., Sandia National Labs., USA; Fifth International Microgravity Combustion
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Workshop;May 1999, pp. 427-430; In English; See also 19990053965; No Copyriglit; BASI; A01,Hardcopy; A04, Micre
fiche

Triple flames arise in a number of practical configurations where fuel and oxidizer are partially premixed, suchtese the
of a lifted jet flame. Past experimental studies, theoretical analyses, and numerical modeling of triple flames suggested the poten
tial role of triple flames in stabilizing turbulent flames and in promoting flame propagation. From recent numerical simulations
of laminar triple flames, a strong influence offéi€ntial difusion among species and heat on the triple flame structure has been
gradually appreciated. This paper reports preliminary numerical results on the influence of gravity and differential diffusion
effectson the structure and dynamics of triple flames with a one-step global irreversible chemistry model.
Derived from text
Mathematical Models; Direct Numerical Simulation; Buoyancy; Turbulent Flames; Laminar Flow; Gaseous Diffusion; Fuel
Combustionflame Pppagation

19990054067Dayton Univ Research InstOH USA
Reaction Kernel Structure and Diffusion Flame Stabilization
TakahashiFumiaki, Dayton UnivResearch Inst., USA; Nayaganedha, National Center for Microgravity Research on Fluids
and Combustion, USA; Fifth International Microgravity Combustion Workshop; May 1999, pp. 441-444; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Theattachment of a difision flame to solid or liquid surfaces is of fundamental and practical importance because of its rela
tion to flame holding by bodies in combustion chambers and fire spread through condensed fuels for both terrestrial and space
applicationsAlthough simple dfusion flames formed in a gaseous fuel jet or over a flat fuel surface in a parallel oxidizing stream
havelong been studied as model combustor flamediegsl a flame-holding, or standing, mechanism has not been fully-under
stood.The objectives of this research are to reveal the structure of the flame stabilizing region (flame base) of laminar two-dimen
sional (2D) jet diffusion flames and steady-state flat-plate burner flames in microgravity and to develop a unified flame
stabilizationmechanism common to these flames. The roles of inhibitors, particle dynamics, and boundary layer structure in flame
stabilizationwill also be addressed during the project.
Derived from text
Diffusion Flamesflame Holdersflame Stability;Flat Plates;Burners;Jet Flow;Microgravity; Fuel Combustion

19990054068Texas Uniy, Dept. of Aerospace Engineering and Engineering Mechahicstin, TX USA
Investigation of Strain/Vorticity and Large-Scale Flow Structure in Turbulent Nonpremixed Jet Flames
ClemensN. T., Texas Univ, USA; Fifth International Microgravity Combustiondf¢shop; May 1999, pp. 447-450; English;
Seealso 19990053965; No Copyrighty@il: CASI; A01, Hardcopy; A04, Microfiche

Our study will use the microgravity environment to investigate the underlying flow structure of turbulent nonpremixed round
jet flames. In particulamwe aim to investigate the gg-scale turbulent structure using planar laser Mie scattering (PLMS), and
the strain rate and vorticity fields using particle image velocimetry (PIV). This work is motivated by recent studies in our labora
tory that have led to several interesting observations of nominally momentum-driven turbulent nonpremixed planar flames. First
of all, the organized large-scale turbulent structures that are observed in nonreacting planar jets may be substantially modified
or suppressed in nonpremixed planar jet flames. Furthermore, a recent study using PIV and plamdndaskefiuorescence of
OH has shown that in transitional and turbulent nonpremixed planar jet ftaempeesence of the flame seems to greatly influence
theunderlying vorticity and strain fieldas compared to nonreacting jets. For example, the reaction zones in the jet flames are
stronglycorrelated with regions of high vorticit related study has demonstrated that vorticity is not correlatbd same way
with either iso-scalar surfaces or scalar dissipation lagerenreacting planar jets. Furthermore, the relationship between strain
andthe reaction zone appears to be modified by the presence of high levels of heat release. In plaetEndan rate field in
planarjet flames exhibits a preferred direction of principal compressive strain that apparently istoetétedg shear across the
reactionzone. Thigreferred direction of strain was not observed in nonreacting jets. One of the major problems encountered when
conducting these types of studies is that it is difficult to know to what extent buoyancy influences the results. Therefore, the
microgravityenvironment provides us with an excellent opportunity to explore these issues without the complieatsgfef
buoyancy.This is particularly the case when studying flames that are transitional between laminar and turbulent states. For exam
ple, the strong correlation of vorticityith the reaction zone (discussed above) was observed in both transitional and turbulent
planarflames, but the &ct was strongefor the transitional case. to date, the reason for the presence of the vorticity-reaction zone
correlationis not known, although vorticity production via baroclinic torque is a likely cause. The microgravity environment will

38



allow us to specifically determine whether the vorticity is produced by baroclinic torque resulting from the flame density gradient
actingwith the hydrostatic pressure gradient. AAdditional details of the planned experiments are provided.

Derived from text

Turbulent FlamesStrain RateMorticity; Jet Flow; Hydrostatic Pessue; Microgravity; Turbulent Flow; Turbulent Jets

19990054071NASA Glenn Research Centéleveland, OH USA

Dynamics of Droplet Extinction in Slow Convective Flows

Nayagam, V., National Center for Microgravity Research on Fluids and Combustion, USA; Haggard, J. B., Jr., NASA Glenn

ResearctCenter USA; Wiliams, F A., California Univ, SanDiego, USA, Fifth International Microgravity Combustioroik-

shop;May 1999, pp. 461-464; In English; See also 19990053965; No Copyrigiit; BASI; A01, Hardcopy; A04, Microfiche
Theclassical model for droplet combustion predicts that the square of the droplet diameter decreasesgiimtarty It

alsopredicts that a droplet of any size will burn to completion over a period of time. Howédnaes been known for some time

that under certain conditions flames surrounding a droplet, in a quiescent environment, could extinguish becatisgeot insuf

residencdime for the chemistry to proceed to completion. This type of extinction that occurs for smaller droplets has been studied

extensivelyin the past. Lage droplets, on the other hamchibit a diferent type of extinction where excessive radiative heat loss

from theflame zone leads to extinction. This mode of "radiative extinction” was theoretically predicted for droplet burning by

Chaoet al. and was observed in recent space experiments in a quiescent environment, fieuiifetamental flammability limit

prescribedy radiative extinction of liquid droplets has been measured only under quiescent environmental conditions. In many

spaceplatforms, howevewentilation systems produce small convective flows and understanding of the inflaktitegonvee

tion on the extinction process will help better define the radiative extinction flammability boundaries. Boundaries defined by

experimentsand captured using theoretical models could provide enhanced fire safgiy imapace explor1999063d investiga

tion of convective dects will help in interpretations of burning-rate data obtained during free-floated droplet combustion experi

mentswith small residual velocities.

Derived from text

Convective FlowProp SizeDrops (Liquids)Extinction; Extinguishing;Radiative Heat fansfer; Combustion Physics

19990054072Yale Univ, Center for Combustion Studjddew Haven, CT USA
Combustion of Individual Bubbles and Submerged Gas Jets in Liquid Fuels
RosnerDaniel E., e Univ, USA; Fifth International Microgravity Combustiondfshop; May 1999, pp. 465-468; In English;
Seealso 19990053965; No Copyrighty@il: CASI; A01, Hardcopy; A04, Microfiche

Motivatedby industrial "submeyed flame” reactor experience, in which oxygen gas jets were ignited in liquid crude oil to
synthesize acetylene and ethylene, we propose a sequence of fundamental microgravity and ground-based experiments, as we
asancillary theoretical studies, on the combustion of oxygen(-containing) bubbles in liquid fesigectally transparent liquid
hydrocarbons. \ demonstrate below that the detailed study of the combustiomgesfarerical bubbles is best carried out in
a microgravity environment and that useful single-bubble data can probably be obtained in existing drop-tower facilities. The
broadobjectives of this new research program may be summarized as follows: (1) to exploit the microgravity environment and
modernanalytical/numerical/experimental techniques to carefully study a rather unexplored mode dfidibjcismbustion ----
ie., the transient combustion of an isolated spherical gaseous oxidizer bubble; (2) to use microgravity-derived insights, ancillary
theoretical/numericadtudies and new ground-based laboratory studies of combustion in bubble columns angleslijetseo
providea more rational basis to ultimately design improved "suggategas jet combustors” for use in ground-based synthesis-
oriented chemical industry, especially when the liquid "fuel” (feedstock) is difficult to "atomize” (because of its viscosity or
"chemicalaggressiveness”); and (3) to open up a relativegyirvioranch of bubble dynamics dealing with intra-buldilemical
reactionsThis can be later extended to more complex systems suctidier bubbles in more enyatic fuels (such as hydrazine
or molten aluminum)or, converselyfuel vapor pockets in non-cryogenic and cryogenic liquid oxidizers. Ironifatigamental
studiesof this neglected branch of combustion should, as byproducts, shed valexatlight on many apparently téfent modes
of combustion or bubble-contacting devices including, perhaps, the combustion of foams containing air
Derived from text
Bubbles; Fuel Combustion; Gas Jets; Liquid Fuels; Liquid Oxidizers; Microgravity; Hydrocarbon Combustion; Combustion
Chemistry

19990054075National Inst. of Standards andchnology Building and Fire Research Laksaithersbuy, MD USA

Carbon Monoxide and Soot Formation in Inverse Diffusion Flames

Blevins,L. G., National Inst. of Standards angichnology USA; Mulholland, G. W Nationallnst. of Standards ande@hnology;,
USA; Davis, R. W, National Inst. of Standards andchnology USA; Fifth International Microgravity Combustiondikshop;
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May 1999, pp. 479-482; In English; See also 19990053965
Contract(s)/Grant(s): NASA Order C-32069-J; No Copyrigh&iA CASI; A01, Hardcopy; A04, Microfiche

The objective of this project is to study carbon monoxide (CO) and soot formation in lamiase difusion flames (IDFs).
ThelDF is used because it is a special case of underventilated combustion. The microgravity environment is crucial for this study
becausduoyancy-induced instabilities impede systematic variation of IDF operating conditions in normal @tevjtyoject
describedn this paper is just beginning, and no results are available. Hence, the goals of this paper are to establish the motivation
for the research, to review the IDF literature, and to briefly introduce the experimental and computational plan for the research.
Derivedfrom text
BuoyancyCarbon MonoxideDiffusion FlamesMicrogravity; Soot

19990054076Michigan Univ, Dept. of Aerospace Engineeringnn Arbor Ml USA
Flow/Soot-Formation Interactions in Nonbuoyant Laminar Diffusion Flames
Dai, Z., Michigan Univ, USA, Faeth, G. M., Michigan UniM\JSA; Fifth International Microgravity Combustiondkshop; May
1999,pp. 483-486; In English; See also 19990053965
Contract(s)/Grant(s): NCC3-661; No Copyrightjafi: CASI; A01, Hardcopy; A04, Microfiche

Nonpremixeddiffusion) flames ae dtractive for practicd applicatiors becaus they avoid the gability, autoignition flashback,
etc. problems of premixed flames. Unfortunately, soot formation in practical hydrocarbon-fueled diffusion flames reduces their
attractiveness due to widely-recognized public health and combustor durability problems of soot emissions. For example, more
deathsare atributed to the emissionof soat (15,000-60,00 deatts annually in the U.S. doné€) than any othe combustion-generated
pollutant.In addition, continuun radiation from soot-containiig flames is te principle hea loadto combusto componerg ad is
mainly responsilel for engine curability problens d aircraft and gas wrbine engines. As a resulthere § mnsiderable interégn
controllingboth oot concentration within flames and oot emissiors from flames Thus the dojective d the reseminvestigation
is to study ways to control soot formation in diffusion flames by manipulating the mixing process between the fuel and oxidant
streams. In order to prevent the intrusion of gravity from masking flow properties that reduce soot formation in practical flames
(whereeffects d gravity are small), method developel during pag work will be exploited to minimize dfects d buoyar motion.
Derivedfrom text
BuoyancyDiffusion FlamesSoot;Fuel CombustionHydrocarbon Combustiorflow \&locity

1999005407 7California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
The Impact of Buoyancy and Flame Structue on Soot, Radiation and NOx Emissions &m a Turbulent Diffusion Flame
Kennedy,l. M., California Univ, USA; Kollman, W, California Univ, USA; VanderVil, R. L., National Center for Microgravity
Researclon Fluids and Combustion, USA; Fifth International Microgravity CombustiorkStiop; May 1999, pp. 487-490; In
English;See also 19990053965
Contract(s)/Grant(s): NCC3-544; No Copyrightjali: CASI; A01, Hardcopy; A04, Microfiche

It is hypothesized that the spatial structure of a turbulefuis@ih flame plays an important role in determining the emissions
of radiative engy, soot and NO, from a combust@his structure, manifested in the two point statistics, is influenced by buoy
ancy.Radiation, soot and NOx emissions are the cumulative result of processes that occur throughout a flame. For example, radi
ationfluxes along a line of sight can be found from summing up the contributions from sources in individual pockets of hot soot
thatemit, and from sinks in colsbot that absorb. Soot and NOx are both the results of slow chemistry and are not equilibrium
products.The time that is available f@roduction and burnout is crucial in determining the eventual emissions of these pollutants.
Turbulencemodels generally rely on a single point closure of the appropriate time averaged equations. Hence, spatial information
is lost and needs to be modeled using solution variables such as turbulence kinetic energy and dissipation rate, often with the
assumptiorof isotropy However buoyancy can &ct the physical structure of turbulent flames and can change the spatial extent
of soot bearing regions. Theoretical comparisons with models are best done in the limit of infinite Froude number because the
inclusion of buoyancy in flow models introduces significant uncertainties. Hence, LIl measurements of soot, measurements of
radiation fluxes from soot, Particle Imaging Velocimetry (PIVjref flow field and measurements of post flame NOX will be
carriedout on the NASA Lewis 2.2 sec drop tower and eventually on the parabolic flight aircraft. The drop rig will be a modified
versionof a unit that has been successfully used at Lewis in the past.
Derived from text
Buoyancyflame Stability,Diffusion FlamesiTurbulent FlamesSoot;Radiation Tansport; Exhaust Emissioriylathematical
Models;Combustion Ryducts
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19990054078National Inst. of Standards andchnology Gaithersbuy, MD USA
Kinetics and Structure of Superagglomerates Produced by Silane and Acetylene
Mulholland,G. W, National Inst. of Standards andchnology USA; Hamins, A., National Inst. of Standards dedhnology,
USA,; Sivathanu, Y En'Urga, Inc., USA,; Fifth International Microgravity Combustiomikshop; May 1999, pp. 491-494; In
English;See also 19990053965; No Copyrightaik CASI; A01, Hardcopy; A04, Microfiche

Theevolution of smoke in a laminar flision flame involves several steps. The first step is particle inception/nucleation in
the high-temperature fuel-rich region of the flame followed by surface growth and coagulation/coalescence of the small particles.
As the primary spheres grow in size and lose hydrogen, the colliding particles no longer coalesce but retain their identity as a cluster
of primary spheres, termed an agglomerate. Finallthe upper portion of the flame, the particles enter an oxidizing environment
which may lead to partial or complete burnout of the agglomerates. Currently there is no quantitative model for describing the
growth of smoke agglomerates up to superagglomeratesawitiverall dimension of 10 microns and gres@eich particles are
producedduring the burning of acetylene and fuels containing benzene rings such as toluene and polystyrarzse ofipely
styrenesmoke agglomerates in excess of 1 mm have been observed "raining” out §effirés. Evidence of the formation of
superagglomerates in a laminar acetylene/dugldn flame has been recently reported. Acetylene was chosen as the fuel since
the particulate loading in acetylene/airfdgion flames is very high. Photographs were obtained by Sorensen using a microsecond
xenonlamp of the "stream” of soot just above the flame. For low flow rates of acetylene, only submicrometer soot clusters are
producedand they give rise to the homogeneous appearance of the soot stream. When the flincrassésl to 1.7 cu cm/s,
soot clusters up to 10 microns are formed and they are responsible for the graininess and at a flow rate of 3.4 cu cm/s, a web o
interconnectedlusters asarge as the width of the flame is seen. This interconnecting web of superagglomerates is described as
agel state by Sorense al (1998). This is the first observation of a gel for a gas phase system. It was observed that this gel state
immediatelybreaks up into agglomerates due to buoyancy induced turbulence and gravitational sedimentation.
Derived from text
AgglomerationDiffusion FlamesCombustion Ryducts;Hydrocarbon CombustiorSmokeKinetics;Laminar Flow;Gelation;
Soot

19990054079Titan Corp, AeroChem Research LalPrinceton, NJ USA
Internal Heter ogeneous Pocesses in Aluminum Combustion
Dreizin, E. L., Titan Corp., USA; Fifth Internation&flicrogravity Combustion \&kshop; May 1999, pp. 497-500; In English;
Seealso 19990053965
Contract(s)/Grant(s): NAS3-27259; No Copyrightaf: CASI; A01, Hardcopy; A04, Microfiche

This paper discusses the aluminum partadenbustion mechanism which has been expanded by inclusion of gas dissolution
processes and ensuing internal phase transformations. This mechanism is proposed based on recent normal and microgravit
experimentsvith particles formed and ignited in a pulsed micro-arc. Recent experimental findings on the three stages observed
in Al particle combustion in air and shows the burning particle radiatigectory (streak), smoke cloud shapes, and quenched
particle interiors are summarized. During stage |, the radiation trace is smooth and the particle flame is spherically symmetric.
Thetemperature measured using a three-color pyrometer is close to 3000 K. Because it exceeds the aluminum boiling point (2730
K), this temperature most likely characterizes the vapase flame zone rather than the aluminum surface. The dissolved oxygen
contentwithin particles quenched during stage | was belowd#tection sensitivity (about 1 atomic %) for\Vélength Dispersive
SpectroscopyWDS). After an increase in the radiation intensity (and simultaneous decrease in the measured color temperature
from about 3000 to 2800 K) indicative of the transition to stage Il combusiierninternal compositions of the quenched particles
changeBoth oxygen-rich (approx. 10 atomic %) and oxygen-lean (is less than 1 %) regions are identified within the particles
usingback-scattered electron imaging and WDS. During stage Il, oscillations are observed in particle radiation and the flame and
smoke cloud are distorted from their original spherically-symmetric shape. In stage Ill, particle radiation continues to exhibit
oscillations but its radiation intensity drops and remains aéarly constant level. The measured temperature decreases to about
2300K. Also, lager changes in particle velocities are observed, and oxide caps are found on quenched particle surfaces. While
theseresults showed the correlation between the aluminum particle combustion behavior and the evolution of its internal composi
tion, the change from the spherically symmetric to asymmetric flame shape occurring upon the transition from stage | to stage
II combustion could not be understood based only on the fact that dissolved oxygen is detected in the particles. The connection
betweerthe two phenomena appeared even less significant because in earlier aluminum combustion studies carried ir O2/Ar mix
tures,flame asymmetryvas not observed as opposed to experiments in air or O2/CO mixtures. It has been proposed that the pres
enceof other gases, i.e., hydrogen, or nitrogen causes the change in the combustion regime.
Derived from text
Aluminum;Metal CombustionMetal Particles;Particle Trajectories;Phase Tansformations
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19990054080NASA Glenn Research Centéleveland, OH USA
Interfer ometer Development for Study of Interactions between Flames on Parallel Solid Surfaces
GoldmeerJ. S., National Academy of Sciences - National Research Council, USA; Urban, D. L., NASA Glenn Research Center
USA; Yuan, Z. G., National Center for Microgravity Research on Fluids and Combustion, USA,; Fifth International Microgravity
CombustionWorkshop; May 1999, pp. 501-504; In English; See also 19990053965; No Copyrigitit;ASI; A01, Hardcopy;
A04, Microfiche

The interactions between flames spreading over parallel solid sheets of paper are being studied in normal gravity and in
microgravity. This geometry provides interesting opportunities to study the interaction of radiativi#faside transport mecha
nismson the spread process. These transport mechanisms are civiegettie flame interacts with other flames. Most practical
heterogeneous combustion processes involve interacting discrete burning fuel elements, congequtundy of these interac
tions is of practical significance. Owing largely to this practical importance, flame interactions have been an area of active
researchhowever microgravity research has beegdbr limited to droplets. Consideration of flame spread over parallel solid
surfaceshas been limited to 1-g studies. to study the conductive transport in these flames, an interferometer system has been devel
oped for use in the drop towdthe system takes advantage sfregle beam interferometer: Point foéction Interferometry (PDI)
which uses a portion of the light through the test section to provide the reference beam. Like other interferometric and Schlieren
systemsit is a line of sight measurement aesdsubject to the usual edge and concentratifgetst The advantage over Schlieren
andshearing interferometry systemgthist the fringes are lines of constant index of refraction rather than of its gradient so the
images are more readily interpreted. The disadvantage is that it is less able to accommodate a range of temperature gradients.
Derived from text
Flame Pppagation;Chemical ReactionsSombustion Physicsnterferometers;Solid Surfaces

19990054081NASA Glenn Research Centéleveland, OH USA
Low Stretch Diffusion Flames Over a Solid Fuel
Olson, S. L., NASA Glenn Research Center, USA; T'ien, J. S., Case Western Reserve Univ., USA; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 505--508; In English; See also 19990053965; No Copywiglit;,GRASI;
A01, Hardcopy; A04, Microfiche

A unique new way to study low gravity flames in normal gravity has been developed. to study flame structure and extinction
characteristicén low stretch environments, a normal gravity low-stretcfudibnflame is generated using a cylindrical PMMA
sampleof varying lage radii. Foutch and T'ien used the radiative loss as well as a densimetric Froude number to characterize the
blowoff (small Da) and quenchirextinction (lage Da) boundaries in stagnation-poinfulifon flames under various convective
conditions.An important conclusion of this study was that the shape and location of the extinction boamdaatias a number
of important flame characteristics, were almost identicaltferbuoyant, forced, and mixed convective environments they mod
eled. This theory indicates it should be possible to understand a matauiaing characteristics in the low stretch environment
of spacecraft (induced by fans and crew movements) by understanding its burning characteristics in an equivalent Earth-basec
stretchenvironment (induced by normal gravity buoyancy). SimijaHg materiak burningcharacteristics in Lunar or Martian
stretchenvironments (induced by partial gravity buoyancy) can be assessed. Equivalent stretch rates can be determined as a func
tion of gravity imposed flowand geometryA generalized expression for stretch rate which captures mixed convection includes
bothbuoyant and forced stretch is defined as a = a(sub f) ((1 + (a(sub b))exp 2/(a(sub b))exp 2))exp 1/2. For purely buoyant flow
the equivalentstretch rate is a(sub b) = [(rho(exp e)-rho(exp *)/rho(sub e)][g/R](exp 1/2). For purely forcethfaquivalent
stretchrate is characterized by either a(sub f)= 2U(sub infinity)/R for a cylindex(sub f)=U(sub jet)/d(sub jet) for a jet imping
ing on a planar surface. In these experiments, the buoyant stretch is varied through R, the radius of curvature, but the buoyan
stretchcouldalso be varied through g, the gravity level. In this way tfecedf partial gravitysuch as those found on the Moon
(1/6 g) or Mars (1/3 g) can be captured in the definition of flame stretch.
Author
Diffusion FlamesSolid Popellant Combustiorf-uel CombustionStretching

19990054084National Inst. of Standards andchnology Gaithersbuy, MD USA
Simulation of Combustion Systems with Realistic g-Jitter
Mell, William E., National Inst. of Standards and Technology, USA; McGrattan, Kevin B., National Inst. of Standards and
TechnologyUSA; Baum, Howard R., National Inst. of Standards ascthmology USA; Fifth International Microgravity Com
bustionWorkshop; May 1999, pp. 519-522; In English; See also 19990053965
Contract(s)/Grant(s): NASA Order C-32070-J; No CopyrighgilA CASI; A01, Hardcopy; A04, Microfiche

A number of facilities aravailable for microgravity combustion experiments: aircraft, drop taseeinding rocket, space
shuttleand, in the future, the international space station (ISS). Acceleration disturbances or g-jitter about the background level
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of reduced gravity exist in all the microgravity facilities. While g-jitterastinely measured, a quantitative comparison of the
quality of g-jitter among the d#rent microgravity facilities has not been compiled. Low frequency g-jitter (is less than 1 Hz)
has been repeatedly observed to distunumber of combustion systems. Guidelines regarding tolerable levels of acceleration
disturbance$or a given combustion system have been developed for tise design of ISS experiments. The validity of these
guidelineshowevey remains unknown. In this project, recently funded by NASA, a transient, fully three-dimensional simulation
codewill be developed to simulate thefexfts of realistic g-jitter on a number of combustion systems. Acceleration disturbances
of realistic orientation, magnitude and time dependence will be included in the simulation. Since this is a newly funded project
with code development just unéery no simulation results will be presented. Instead, first a short review of the relevant back
groundconcerning g-jitter will be given followed by a section on the proposed technical approach.

Derived from text

Computerized Simulation; Microgravity; Three Dimensional Models; Combustion Stability; Combustion Physics; Vibration
Effects

19990054172Department of the Nayyashington, DC USA
Compounds Labeled with Cyanate or Thiocyanate Metal Complexes for Detection by Infrad Spectoscopy
Conrad, David W., Inventor; Patterson, Charles H., Inventor; Oct. 20, 1998; 6p; In English; Supersedes US-Patent-
Appl-SN-940736 AD-D018797.
Patent Info.: Filed 30 Sep. 97,; US-Patent-Appl-SN-940,736; US-Patent-5,824,803
Report No.(s): AD-D019329; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a labeled compound detectable IspéRtroscopy contains at least one histidine residue bound to
a cyanate or thiocyanate metal complex that has an IR absorption band within the spectral region of 2399-1900/cm. An assay
reagenfor simultaneously detecting or determininglarality of different analytes in a sample is made up of a plurality térdif
entlabeled compounds, each being independently distinguishable frasthére by absorbing emgrin a diferent and distin
guishableregion in the range of 2300 to 1900/cm.
DTIC
Infrared Spectrscopy;Cyanatesinfrared AbsorptionComplex Compounds

19990054447Wiss, Janne)Elstner and Associates, Indlorthbrook, IL USA
Corrosion Evaluation of Epoxy-Coated, Metallic-Cladand Solid Metallic Reinforcing Bars in Concrete Final Report 1993
- 1998
McDonald, D. B.; PfeiferD. W,; Sherman, M. R.; Dec. 1998; 144p; In English
Report No.(s): PB99-146722; Publication FHMRD-98-153; No Copyright; ¥ail: CASI; A07, Hardcopy; A02, Microfiche
This reportdescribeshe work conducted from 1993 to 1998 to develop cost-effective 'new breedgaoi@rinoganic,
ceramic and metallic coatings, as well as metallic alloys that can be utilized on or as reinforcement for embedment in portland
cementconcrete. As part of the study2 differentbar types were tested in concrete: black bars, 3 bendable and 3 nondendable
epoxies, Type 304 and Type 316 stainless steel, copper-clad, galvanized and spray metallic-clad reinforcing. Measurements of
macrocellvoltages, half-cell potentialsjectrical impedance spectroscpolyear polarization and mat-to-mat resistances were
used in conjunction with visual observations to determine feetafeness of each system.
NTIS
Corrosion; Epoxy Resindyletal CoatingsCladding; Reinfocement (Structws); Concetes;Inorganic Coatings

199900544 75Centre National de la Recherche ScientifidusSIR, Thiais, France
Vibrational spectroscopy
Fillaux, F., Centre National de la Recherche Scientifique, France; Proceedings of the international workshop on science in
Neutron-arena of JHP; May 1996, pp. 39-44; In English; See also 19990054467; No Copyadh€ASI; A02, Hardcopy;
A02, Microfiche

Vibrational spectroscopy is a frequently used technique in fundamental and applied research. Infrared and Raman instruments
areroutinely available in many laboratoriaed companies, whilst inelastic neutron scattering (INS) can only be carried out at
avery limited number of neutron source$biation frequencies depend on the chemical bonds linking atoms and the interactions
betweermolecules. Intensities depend on interactions betweeimcident radiation and the sample. Although vibrational spectra
arecommonlyused to fingeprint molecular groups for analytical purposes or process-control, these spectra also contain impor
tant information on the vibrational dynamics which is still far fleemngfully understood. The purpose of fundamental research
in this field is to achieve a realistic representation of vibrational dynamics. Theoretical approaches (e.g. quantum chemistry) are
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not yet able to account precisely for the observations, and experimental vibrational spectra are still the only means to obtain
detailedinformation.

Derived from text

Inelastic Scattering; Neutron Sources; Spectroscopy; Vibrational Spectra; Vibrational States; Neutron Scattering; Single
Crystals

19990054580Alabama Uniy, Research InstHuntsville, AL USA
Chalcopyrite Materials Model--CM2 (Electronic Structure and Transport Properties), 15 Jul. 1996 - 14 Oct. 1998
Madarasz, Frank L., Alabama UniWSA; Dec. 04, 1998; 9p; In English
Contract(s)/Grant(s): F49620-96-1-0318
Report No.(s): AD-A363640; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

Electronictransport measuremerase a method of obtaining quantitative data about a semiconductor material. The measure
mentof the conductivity and Hall mobilities and the subsequent analysidetarmine the important processes limiting the mate
rials usefulness. For the case of Cadmi@armaniunDiarsenide (CGA), saturation at higher pump power in laser systems limits
its usefulness as an optical parametric oscillator (OPO) and frequency doubler. The observed saturation has been attributed tc
inter- and intra-valence band transitions. The intent of the this program was to verify these saturation mechanisms using an
appropriatenodel of CGA valence band structure and electronic transport properties to predict related optional absorption and
saturationModeling the transport properties of CGA should help in an understandiihg nfechanisms behind this saturation.
In addition, it will assist in materials improvement programs to reduce or eliminate the process(es) resulting in the observed satura
tion to obtain high conversionfediencies observed at short wavelength infrarediiR. CO2 regionThe ultimate goal will be
agreater than 25% conversioriigiency with high power CO2 pumps.
DTIC
Composite MaterialsSemiconductors (Materialsh;aser PumpingElectronic Structue; Transport Poperties

26
METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and metallurgy.

19990053783Lawrence Livermore National Lah.ivermore, CA USA
Decarburication of Uranium Via Electron Beam Piocessing
McKoon, R. H., Lawrence Livermore National Lab., USA; Oct. 23, 1998; 10p; In English; Electron Beam Melting and Refining
Stateof the Art 1998, 18-20 Oct. 1998, Reno,,NJEA
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): AD-A362955; UCRL-JC-131866; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

For many commercial and military applications, the successaeaitvm Induction Melting of uranium metalgraphite cru
ciblesresults in a product which is out of specification in carbon. The current recovery method involves dissolution of the metal
in acid and chemical purification. This is both expensive and generates mixed waste. A study was uatiédakence Liver
moreNational Laboratory to investigate the feasibilityreflucing the carbon content of uranium metal using electron beam tech
nigues.Results will be presented on the rate and extent of carbon removal as a function of various operating parameters.
DTIC
Electron BeamsyYacuum Meltinginduction Heating

19990053790National Inst. of Standards andchnology Materials Science and Engineering Labaithersbuy, MD USA
Corrosion Fatigue Crack Initiation in Duplex Stainless Steel Paper Making ComponentEinal Report
Stoudt, M. R.; Mar1999; 96p; In English
Report No.(s): PB99-131930; NISTIR-6309; No Copyrightaifi CASI; A05, Hardcopy; A01, Microfiche

The demand for more cost-effective paper production has generated a strong driving force for wider and faster paper
machinesAs a result, the reliability and durability of the metallic components in those machines have become pivotal issues and
assuch, increased the awareness of the enormous economic impact associated with equipneerd repiicement throughout
the pulp and paper industnf good example of this problem has been reported by Sandusky International, the sole US based pro
ducer of suction roll shells for the paper indusitiyis company produces two duplex stainless steel alloys with very somifar
positions and the performance predictions based on laboratory measurements and current life prediction methods indicate tha
the behaviors of these two alloys should be virtually identical in service. Howewvbe ten year period since the development
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of these alloys, Sandusky has not experienced a single service failure with one alloy while the other alloy continues te fail prema
turely. This research was primarily designed to develop a solution to the probtepoagd by Sandusky International. Simply
statedthat problem is: in-service Alloy 75 corrosion fatigue failures occur even though the life predietioods indicate they
shouldnot. The existing measurement methods and interpretations indicate that both Alloy 75 and Alloy 86 should have essen
tially identical corrosion fatigue behaviors, yet one alloy fails in service while the other does not.

NTIS

Corrosion; Fatigue (Materials); Cracking (Fracturing); Fractures (Materials); Crack Propagation; Crack Initiation; Metal
Fatigue

19990053801Army Test and Evaluation Commanéiberdeen Proving Ground, MD USA
Chemical Compatibility of Nonmetallic Materials Used in Small Arms Systems
Feb. 12, 1999; 20p; In English
Report No.(s): AD-A359425; DP-3-2-609; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

This TOP provides procedures for evaluating the chemical compatibility of nonmetallis materials used in small arms systems
(weapons/ammunitior)y conditioning them in various chemical solutioRBysical properties of the material to be tested are
measured before and after conditioning to deterntiaalegradation attributable to the chemical solution. The chemicals used
for the test are mainly used in military training, maintenance, and combat environments.
DTIC
Chemical CompatibilityPhysical Poperties;Weapon Systems

19990053903Department of the Nayyashington, DC USA
Method of Making Chemically Engineered Metastable Alloys and Multiple Components Nanopatrticles
EdelsteinAlan S., Inventor; Harris, Mcent G., Inventor; Nav10, 1998; 9p; In English; Supersedes US-Patent-Appl-SN-672772
Patentinfo.: Filed 28 Jun. 96,; US-Patent-Appl-SN-672,772; US-Patent-5,834,057
Report No.(s): AD-D019328; No Copyrightvail: US Patent andrademark Cfce, Microfiche

Nanoparticle®f a mixed oxide precursor are reduced to form particles of a nanostructured metastable alloy having a majority
metaland a minoritymetal. Additional heating enriches the surfaces of the particles with respect to the minority metal, thus form
ing a coating on the particle core. This coating has a higher atatinof minority to majority metal than found in the precursor
The nanostructured metastable alloys may then be oxidized to form nanoparticles having a coating of the oxide of the minority
metal and a core of the majority metalan oxide of the majority metal. The majority metal may be, for example, cApyzer
minority metal may be, for example, cobalt.
DTIC
Metastable Statdyletal CoatingsHeating; Cobalt

19990054061NASA Glenn Research Centéleveland, OH USA
Synthesis of Graphite Encapsulated Metal Nanoparticles and Metal Catalyzed Nanotubes
vanderWalR. L., NASA Glenn Research CentefSA; Dravid, VP, Northwestern Uniy USA; Fifth International Microgravity
CombustionWorkshop; May 1999, pp. 417-420; In English; See also 19990053965
Contract(s)/Grant(s): NCC3-544; No Copyrightjal: CASI; A01, Hardcopy; A04, Microfiche

This work focuses on the growtind inception of graphite encapsulated metal hanoparticles and metal catalyzed nanotubes
usingcombustion chemistnpeciphering the inception and growth mechanism(s) for these unique nanostrisatgsesitial for
purposefukynthesis. Detailed knowledge of these mechanism(s) mayiysédhts into alternative synthesis pathways or provide
dataon unfavorable conditions. Production of these materials is highly desirable given many promising technological applica
tions.
Derivedfrom text
Synthesis (Chemistryf;ombustion Chemistry\lanostructue (Characteristics)

19990054332Department of the NayWashington, DC USA
Process for Making Superplastic Steel Powder and Flakes
Ayers, Jack D., Inventor; Dec. 01, 1998; 5p; In English; Supersedes , AD-D015183
Patent Info.: US-Patent-Appl-SN-621,922; US-Patent-5,843,245
Report No.(s): AD-D019294; No Copyrightyail: US Patent andrademark Cffce, Microfiche
In a process for making superplastic steel powder or flakes, molten steel is rapidly solidified to form a solidified material
comprisingsubstantially single-phase austenitic steel powder or flakes having a grain size of no greater than about 2 micrometers.
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The powder or flakes arBeated at a temperature of 300 deg C. to 600 deg C. to produce superplastic steel comprising a mixture
of ferrite steel and at least one metal carbide, the ferrite steel having a randomly oriented structure and having a train size of no
greater than about 2 micrometers, #east one metal carbide having a grain size no greater than about 0.5 micrometers. The
steelpowder or flake is then recovered for further processingpmsolidated superplastic steel can be formed from the powder

or flake by hot pressing the powder or flake at a temperature of between abdeg650and about 950 deg C. and at a pressure

of about 10 MPa to about 100 MPa for a timdisigit to form a fully dense consolidate

DTIC

SuperplasticityPowder (Particles)Austenitic Stainless Steeldgtal Powder;Ferrites

19990054521Army Research Development and Standardization Group, (UKixed Kingdom) FPO Nework 09510 FPO
New York, NY USA
Edge Effects at Spall Fractue for Titanium Alloys of Varying Oxygen Content Final Report 18 Sep. 1997 - 1 Jul. 1998
RazorenoySepgey V; Kanel, Gennadii I.; Utkin, Alexander;\Sep. 01, 1998; 33p; In English
Contract(s)/Grant(s): N68171-97-M-5772
Report No.(s): AD-A359490; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The samples of as-received Ti-6%A1-4%YV alloys of 3 different oxygen contents ranging from 0.1% to 0.24% have been
testedin about 50 shock-wave experiments. In the experiments performed the Hugoniot elastic limit, the spall strethgth, and
critical diameter for the spall element separation were measured. The peak shock stress was varied from 4 to 75 GPa, the loa
durationfrom 10(exp -7) s to 10(exp -5) s. The VISAR free-surface velocity measurements show abgra@fhin the Hugoniot
elasticlimit of alloys with increasing the oxygen content from 0.105 up to 0.24%. The measurements have not revealed a notable
variationsin the spall strength magnitudes as a function of the oxygen content. The spall strength grows by 10 to 20% when the
load duration decreases by an order of magnitude. The peak stress in shock wave preceding to spall fracture does not influence
thespall strength valud.he computer simulation of spall experiments was performed with the 1-D Lagrangian code. The descrip
tion of the elastic-plastic properties is based on the structural Marzing model. Fracture was calculated using the empirical constitu
tive relationship which provides quite reasonable description of the spall process.
DTIC
Titanium Alloys;Vanadium AlloysOxygen;Computerized Simulatiom§luminum Alloysfracturing

19990054597Shanghai Jiaoohg Univ, Open Lab. of Education Ministry for Highefinperature Materials an@gts China
Brittle-to-Ductile T ransition Temperature and its Contolling Mechanism in Ti-47Al-2Mn-2Nb Alloy
Lin, Dong-Liang, Shanghai Jiamiig Univ, China; Vng, Y, Shanghai Jiadong Univ, China; Liu, Jun-Liang, Shanghai Jiao
TongUniv., China; LawChi C., Pratt and Whitney Aircraft, USA; Journal of the Chinese Institute of Engineers. $yseaal
Materials Science and Engineering; January 1999; ISSN 0253-3839; Volume 22, No. 1, pp. 55-60; In English; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

Brittle-to-ductiletransition (BDT) temperature (T(sub BD)) has been evaluated accoodieigperature dependence of-ten
sile properties under dérent strain rates from 10(exp -5) to 10(exp -1)/s in a two-phiaé@Al-2Mn-2Nb alloywith near lamel
lar microstructure. Tensile fractography was observed using a scanning electron microscope while deformation substructures
wereinvestigated using a transmission electron microscope. It was found that T(sub BD), when defined as the temperature corre
spondingio 7.5% elongation, increases from 1023K to more than 1373K, the strain rate increases from 10(exp -5) to 10(exp -1)/s.
Basedon the strain ratdependence of T(sub BD) (and using the Zé¢ta@tomon factor) an apparent activation eyyeof 324kJ/
mol was obtained, which is approximate to the self- and-liffusion activation engies in the gammaiAl phase. Tansgranu-
lar fracture and dimple fracture were found to dominate in fracture surfaces below and above T(sub BD), respectively.
Furthermorethe most popular 1/2is less thakD} ordinary dislocations were found to betprclimb around T(sub BD). All this
evidenceas well as a theoretical calculation using the Nabarro Model, add up to a conclusion that the BDT of the alloy is controlled
by dislocation climbing.
Author
Ductile-Brittle Transition; Transition Temperature; Phase Transformations; Brittleness; Ductility; Fracture Strength; Fracto-
graphy; Titanium AluminidesTitanium Alloys;Aluminum Alloys

19990054598National Riwan Univ, Inst. of Materials Science and Engineeyifgipei, Tiwan, Province of China

Hydr ogen Trapping Ability of Steels with Different Microstructures

Chan,Sammy Lap Ip, NationalaiwanUniv., Taiwan, Province of China; Journal of the Chinese Institute of Engineers. Special
Issue:Materials Science and Engineering; January 1999; ISSN 0253-3@8#:&22, No. 1, pp. 43-53; In English; No Cepy
right; Avail: CASI; A03, Hardcopy; A01, Microfiche
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Theeffects of microstructure on the hydrogen trapping ability afetcg¥e diffusivity in steels with diierent carbon content
havebeen studied. The sites for trapping hydrogen in pure iron, ferrite/pearlite steel, and the martensitic structure etc. have been
identified. The hydrogen pick-up was generally increased wittatheunt of grain boundary area in the steel. The hydrogen con
tentof a steel after hydrogen clgamg increases and its hydrogen appareritudivity decreases, with a lowering of the transforma
tion temperature. Thus a fully martensitic structure occludes the largest amount of hydrogen and possesses the lowest hydrogel
apparent diffusivity. This microstructure retains a large portion of hydrogen even aftéemijggrature outgassing. However
thehydrogen content reduces when the martensitic structure is tempered befgirggchitwe efiect of carbon content of the steel
onthe hydrogen occlusivity will also be discussed.

Author
Hydrogen; Trapping; Diffusivity; Steels

19990054599West \irginia Univ, Morgantown, WV USA
Cracking Control in DC Casting of High-Strength Aluminum Alloys
Chang Keh-Minn, West Mrginia Univ, USA; Kang, Bruce, \&st \irginia Univ, USA; Journal of the Chinese Institute of Engi
neersSpecial Issue: Materials Science and Engineering; January 1999; ISSN 0253883 22, No. 1, pp. 27-42; In English;
No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This paper summarizes researcfoeb at WVU, conducted to comprehensively understand the fundamental mecbfnism
solidification cracking of high-strength aluminum alloys for aerospace plate applications. Three important technical approaches
wereadapted: 1. in-situ thermal couples drop measurement of DC (direct chill) casting; 2. characterization of thermo-mechanical
properties of cast ingots, correlated with the cast structure; 3. numerical modeling of ingot thermal/stress history. The alloy of
interestwas 7050. The researchats focused on both the transient and steady stages of DC casting.
Author
Casting;Ingots; Solidification;High Stength AlloysAluminum AlloysCracking (Fracturing)

19990054608UES, Inc, Materials and Processes Didayton, OH USA
Advances in the Fundamental Understanding for Designing Engineering GammaAl Alloys
Kim, Young-Won, UES, Inc., USA; Journal of the Chindastitute of Engineers. Special Issue: Materials Science and Engineer
ing; January 1999; ISSN 0253-383%lvme 22, No. 1, pp. 13-25; In English
Contract(s)/Grant(s): F33615-91-C-5663; F33615-96-C-5258; No Copyrighil; £ASI; A03, Hardcopy; A01, Microfiche

Phase transformations and microstructural evolution observed in various gamma-TiAl based alloys are discussed. The
mechanicaproperties are summarized aatilyzed in duplex as well as fully-lamellar materials over a wide range of grain sizes.
From the structure-property relationships, a generalization is made on the desired microstructural features which will result in
significant improvements in balanced or specific properties. Further property enhancement, especially in creep resistance
achievedby microalloying with carbon and Si, is also discussed. On the basis of the accumulated knowledge and data, the next-
generation TAl alloy system for higher temperature use is formulated.
Author
Titanium AluminidesTitanium Alloys;Aluminum AlloysAlloying

199900546270ak Ridge National LapbTN USA
Fracture assessment of HSST Plate 14 shallow-flaw cruciform bend specimens tested under biaxial loading conditions
Bass, B. R.; McAfee, WJ.; Wlliams, P T.; Pennell, WE.; Jun. 30, 1998; 89p; In English
ReportNo.(s): DE98-058123; ORNL/NRCIR-98/9;No Copyright; Aail: Department of Engy Information Bridge, Micre
fiche

A technology to determine shallow-flaw fracture toughness of reactor pressure vessel (RPV) steels is being developed for
applicationto the safety assessment of RPVs containing postudatdbw surface flaws. Matrices of cruciform beam tests were
developedo investigate and quantify thefedts of temperature, biaxial loading, and specimen size on fracture initiation tough
ness of two-dimensional (constant depth), shalkaface flaws. The cruciform beam specimens were developed at Oak Ridge
NationalLaboratory (ORNL) to introduce a féield, out-of-plane biaxial stress component in the $estion that approximates
thenonlinear stresses resulting fraressurized- thermal-shock or pressure-temperature loading of affé¥BWvere conducted
under biaxial load ratios ranging from uniaxial to equibiaxial. These tests demonstrated that biaxial loading can have a pronounced
effecton shallow-flaw fracture toughness in the lower transition temperature region for an RPV material. The cruciform fracture
toughnessiata were used to evaluate fracture methodologies for predicting the obstwedoétbiaxialoading on shallow-
flaw fracture toughness. Initial emphasis was placed on assessment of stress- based methodologi¢ise da@felynulation,
the Dodds-Anderson toughness scaling model, and the Weibull approach. Applications of these methodologies based on the
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hydrostatic stress fracture criterion indicated an effect of loading-biaxiality on fracture toughness; the conventional maximum
principalstress criterioindicated no déct. A three-parameter &bull model based on the hydrostatic stress criterion is shown

to correlate the experimentally observed biaxigd@fon cleavage fracture toughness by providing a scaling mechanism between
uniaxialand biaxial loading states.

NTIS

Pressue \ésselsReactor MaterialsfFracture MechanicsFracture Stength;Axial Loads;Steels

199900546280ak Ridge National LapTN USA
Grain growth behavior and high-temperature high-strain-rate tensile ductility of iridium alloy DOP-26
McKamey C. G.; Gubbi, A. N.; Lin, ¥ Cohron, J. W Lee, E. H.; Apr30, 1998; 78p; In English
Report No.(s): DE98-058101; ORNL-6935; No Copyrightait Department of Engy Information Bridge, Microfiche

This report summarizes results of studies conducted to date under the Iridium Alloy Characterization and Development sub
taskof the Radioisotope Power System Materials Production acldnblogy Program to characterize the properties of the new-
process iridium-based DOP-26 alloy used for the Cassini space mission. This alloy was developed at Oak Ridge National
Laboratory(ORNL) in the early 1988'and is currentlysed by NASA for cladding and post-impact containment of the radioac
tive fuel in radioisotope thermoelectric generatof @R heatsourceswvhich provide electric power for interplanetary spacecraft.
Includedwithin this report are data generated on grain growth in vacuum or low- pressure oxygen environments; a comparison
of grain growth in vacuum of the clad vent set cup material with sheet matdeaat;adfgrain size, test temperature, axggen
exposureon high-temperature high-strain-rate tensile ductility; and grain griomtacuum and high-temperature high-strain-rate
tensileductility of welded DOP-26. The data for the new-process material is compared to available old-process data.
NTIS
Iridium Alloys; Spacecraft Power SupplieBhermoelectric Generator§rystal Gowth

19990054629Westinghouse Savannah River Cdiken, SC USA
Silica Embedded Metal Hydrides
Heung,L. K.; Wicks, G. G.; Dec. 31, 19981f; In English; International symposium on metal hydrogen systems - fundamentals
andapplications
Report No.(s): DE98-057958YSRC-MS-98-00174No Copyright; Avail: Department of Energy Information Bridge, Micro-
fiche

A method to produce silica embedded metal hydride was developed. The product is a composite in which metal hydride par
ticlesare embedded in a matrix of silica. The silica matrix is highly porous. Hydrogen gas can easilyaesmcbedded metal
hydrideparticles. The pores are small so that the metal hydride particles cannot leave the matrix. The porous matrix also protects
themetal hydride particles from Iger and reactive molecules such as oxygen, since thex lgas molecules cannot pasough
the small pores easilyests show that granules of this composite can absorb hydrogen readily and withstand many cycles without
makingfines.
NTIS
Silicon Dioxide;Metal Hydrides

27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and
ceramic materials. For composite materials see 24 Composite Materials.

1999005354 7University of Electro-CommunicationPept. of Applied Physics and Chemistfpkyo, Japan

Observationsof Grain and Ferroelectric Domain of Hot-Pressed Pb(1 - x)La(x)(Zr(y)T(1 - y)(1 - x/4)O3 Ceramics using

a Transmission Election Microscope

Mitsuhashi, Hideto, University of Electro-Communications, Japan; Koyama, Shoji, University of Electro-Communications,
JapanKoyama, Shoiji, University of Electro-Communications, Japan; Higuamob, University of Electro-Communications,
Japan; Sugito, Yasuo, University of Electro-Communications, Japan; Shi, J., University of Electro-Communications, Japan;
Ochiai, Tsutomu, University of Electro-Communications, Japan; Yokosuka, Masaru, University of Electro-Communications,
JapanSasaki, Yikihiko, University of Electro-Communications, Japan; Bulletin of the University of Electro-Communications;
Decembed998; \blume 11, No. 2, pp. 125-135; In Japanese; See also 19990053546; No CopwahtCASI; A03, Hardcopy;

A02, Microfiche
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Grainsand ferroelectric domains of Pb(1-x)L(x)(Zr(¥{T-y)(1-x/4)O3 ceramics have been observed using a transmission
electronmicroscope near the tetragonal- rhombohedral phase boundaries. The domain boundaries of the rhombohedral ceramics
wereclearer than those of the tetragonal ceramics. Fine ferroelectric domains of the non-poled ceramics became finer after poling
and no single domain grains were observed, contrary to those expected tipbeglmicroscopes. These characteristics can
affectthe acoustic, optical and electric properties after poling.

Author
Rhombohedms; Hot Pressing;Domains;Ceramics;Acoustic Poperties

19990053548University of Electro-CommunicationPept. of Applied Physics and Chemistfpkyo, Japan
Acoustic, Optical and Piezoelectric Poperties of Pb(1 - x)La(x)(Zr(y)Ti(1 - y)(1 - x/4)O3(PLZT) Ceramics in Relation to
Grain and Ferroelectric Domain Structures
Mitsuhashi, Hideto, University of Electro-Communications, Japan; Kato, Yasuyuki, University of Electro-Communications,
JapanKawai, Takeo, University of Electro-Communications, Japan; Udukp, University of Electro-Communications, Japan;
Yonekawa, Takeshi, University of Electro-Communications, Japan; Ochiai, Tsutomu, University of Electro-Communications,
Japan)Yokosuka, Masaru, University of Electro-Communications, Japan; Sas&kijko, University of Electro-Communiea
tions,Japan; Bulletin of the University of Electro-Communications; December 1@08n¥ 11, No. 2, pp. 137-143; In Japanese;
Seealso 19990053546; No Copyrighty#il: CASI; A02, Hardcopy; A02, Microfiche

Acoustic absorption, optical transmittance and piezoelectric resonance of hot-pressed Pb (1-x)La(x)(Zr(y)Ti(1-y)(1-
x/4)O3(PLZT)ceramics have been discussed in relation to grain and domain structure in the nonpalled states observed
througha transmission electron microscope. Acoustic attenuation is egen lapoled states and optical transmittance is lower
in the poled states. In the non-poled states of PLZT theatietragonal-rhombohedral morphotropic phase boundaries, the acoustic
attenuatiorfactor of the rhombohedral PLZT was distinctly smaller than that of the tetragonal PLZT
Author
Acoustic Poperties;Piezoelectricity;Ceramics;Rhombohedms;Lead Ziconate ftanates

19990053550University of Electro-CommunicationBept. of Electronic Engineeringokyo, Japan
Preparation and Characterization of Nitrogen-Doped Diamond-Like Carbon (DLC) Thin Films
YoshinagaNorihide,University of Electro-Communications, Japan; Okuyama, Naoki, University of Electro-Communications,
JapanBulletin of the University of Electro-Communications; December 1998, pp. 157-160; In Japanese; See also 19990053546;
No Copyright; Asail: CASI; A01, Hardcopy; A02, Microfiche

Nitrogen-dopedliamond-like carbon (DLC) thifiims have been successfully prepared from a plasma of CH4 and N2 gas
mixture diluted by He in a simple rf glow discherapparatus with plane-parallel electrodes. IR spectroscopic studies of films
preparedn lower N2 fraction gas show that N atoms suibstitutionally incorporated into graphitic clusters of DLC film. The
films prepared in higher N2 fraction gas are soft and seem to be composed of polymeric compounds a- CN(x):H. The optical band
gapobtained from @uc relationship is explained based on the electronic structure expected front IR studies.
Author
Product Development; DiamondSpped CrystalsElectonic Structue; Carbon

19990053609Army Research LapVehicle Technology DirectorateHampton, YA USA
Adhesive Model with Varying Interfacial Layers Using Longitudinal Ultrasound
RobertsMark J., Army Research Lab., USA; Anastasi, Robert, Army Research Lab., USA; Proceedings of the FirSynnual
posiumfor NondestructivdEvaluation of Bond Strength; May 1999, pp. 20-28; In English; See also 19990053603; No Copyright;
Avail: CASI; A02, Hardcopy; A02, Microfiche

Goalsinclude: (1) Continue literature research as information becomes avai@iBeiild on existing results provided by
university grantees; (3) be open to new technologies (microwave, SAM, optics); (4) Provide lab experimentation ultrasonically
on peel ply specimens which recommend "weekend” bonds provided by Boeing Aircraft; and (5) Examine mathematical model
ing possibilities.
Derived from text
AdhesivesBonding;Adhesive Bondingylicrowaves;Ultrasonics

19990053662Army Construction Engineering Research L &mngineering and Materials DiWChampaign, IL USA

Ceramic Coated Piston Rods for Civil Works Final Report

Weber Robert A., Army Construction Engineering Research La8A; Zatorski, Raymond, Army Construction Engineering
Researcliab., USA; Apr 1999; 48p; In English
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Report No.(s): AD-A362682; USACERL-TR-99/36; No Copyrightaf: CASI; A03, Hardcopy; A01, Microfiche

The U.S. Army Corps of Engineers uses many hydraulic pistons on its Civil Works structures. Recent failures of ceramic
coatedpiston rods in the Jacksonville District indicate that specifications for these rods need to be updated and enhanced. This
reportdiscussesesults of tests performed on carbon steel rods with varying bond coats applied with one of several ropthods. T
coatswere also varied, and sealers were used only on some of the speciesting. Was to determine hardness and corrosien/im
pact resistance. Conclusions drawn in this study will be used to recommend modifications to Corps of Edgjuespecifica
tion 15010.
DTIC
Ceramic CoatingsSprayed Coatingdyletal CoatingsPistons

19990053792Xform, Inc, Cohoes, NY USA
UpscaledSelf-Propagating High-Temperature Synthesis (SHS)/Dynamic Compaction BressingFinal Report Apr. 1991
- Jan. 1992
Cooper R. M., Xform, Inc., USA; Apr1999; 59p; In English
Contract(s)/Grant(s): DAAA15-91-C-0071
Report No.(s): AD-A362636; ARL-CR-439; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

Titanium carbide (TiC) and titanium diboride (TiB2 ceramics were formed from elemental powders using a Gleeble 1500
dynamicthermomechanical process simulatorthe first step o& two-step process, a self-propagating high-temperature synthe
sis(SHS) reaction was initiated by the passage of an electric current through the powdered grédreliecyperature of the
bodywas maintained at about 800 deg C, and the reaction rateowislled by the application of a pressure of about 35 MPa.
As verified by x-ray diffraction analysis, this procedure resulted in complete conversion from reactants into products having a
rangeof densities from 72 to 75% of theoretical. In the second step, the current was increased to raise the temperature of the mate
rial, thereby sintering and densifying the produdt With 3 wt.% nickel (Ni) was sintered to 95 to 98% of theoretical density
while TiC without Ni was sintered to 90% theoretical dendyhough TB2 was successfully convertedfats to fully densify
the product were hindered by the limitations of the Gleeble 1500. The effects of the current and pressure levels on the product
densityand microstructure were examined. The advantages and limitations of this process are also discussed.
DTIC
Ceramics;High Temperatue; Synthesis (Chemistryzhemical ReactiondReaction KineticsSelf Popagation

19990053794Wisconsin Univ, Dept. of Nuclear Engineeriniyladison, WI USA
Synthesis and Characterization of Diamond-Like Carbon Coatings Deposited by Plasma Source lon Implantation and
Conventional lon Beam Assisted Deposition Ricesses
Stout, Brian M., Visconsin Univ, USA; Jan. 1999; 52p; In English
Report No.(s): AD-A362850; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

Diamond-likecarbon coatings produced by Plasma Source lon Implantation (PSII) and beamline lon Beam Assisted Deposi
tion (IBAD) were synthesized and studied. Gas presasndeelectrical current were used as variables to design four independent
PSII test sets. Beamline IBAD samples were produced with a pre-optimized set of parameters. Profilometry measurements
showedthe films to have thicknesses between 1.44 +/- .09 and 1.64 +/- .04 microns and to possess very low aveghyess
rangingfrom 14 +/- 3 to 28 +/- 3 nm, which correlatith substrate surface roughness. Atomic Force Microscopy revealed that
diamond-likecarbon crystal sizes varisynificantly with chamber pressure. Crystals were generally spherical in shape-suggest
ing that films were highly amorphous. Microhardness and nanohardness test results showed the hardest films to be greater thar
3 times the hardness of untreated steel. The elastic modulus of the films, measured during the nanohardness test, was directl
relatedto film hardness. Fretting wear aRth-on-Disk tests were performed to quantitatively assess the ability of films to resist
wear.Fretting wear tests showedleamatic decrease in friction for diamond-like carbon films with friction levels ranging from
10%to 30% of that of untreated steel. Pin-on-Disk tests revealed a significant improvement in wear resistanceyuimpene
trationinto the substrate.
DTIC
Diamond Films;Coatings;lon Beamsjon Implantation;Plasmas (Physics)

19990053816Lawrence Livermore National Lal.ivermore, CA USA

Defect study in fused silica using near field scanning optical miescopy

Yan, M.; Wang, L.; Siekhaus, WKozlowski, M.; Yang, J.; Jan. 21, 1998; 7p; In English; Annual Boulder damage symposium
on optical materials for high power lasers

ReportNo.(s): DE98-054774; UCRL-JC-129506; No Copyrightak Department of Engy Information Bridge, Microfiche
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Surfacedefects in fused silica have been characterized using Near Field Scanning Optical MicfSgopy). Using total
internalreflection of a p- or s-polarized laser beam, optical scattering from defects located on the surfasentdets in the
subsurface layer of polished fused silica has been measured by NSOM. The local scattering intensity has been compared witt
simultaneouslyneasured surface topographyaddition, surface defects intentionally created @usad silica surface by nano-
indentationhave been used to establish a correlation between optical scattestrandfp- polarized light, surface morphology
andthe well known subsurface stress-field associated with nano-indentation.

NTIS
Surface DefectsSilica Glass;Physical OpticsMorphology

19990053873UES, Inc, Dayton, OH USA
Performance Evaluation of Some Pennzane-Based &ases for Space Applications
Rai, A. K., UES, Inc., USA; MasseW. L., UES, Inc., USA; Gschwenddr. J., Air Force Researdhab., USA; SnyderC. E.,
Jr., Air Force Research Lab., USA; Zabinski, J. S., Air Force Research Lab., USA; Sharma, S. K., Air Force ResealSALab.,
33rd Aerospace Mechanisms Symposium; May 1999, pp. 213-220; In English; See also 19990053852
Contract(s)/Grant(s): F33615-97-C-5099; F33615-98-C-5031; No Copyrighil; £ASI; A02, Hardcopy; A04, Microfiche

To satisfy thetribological requirements of future spacecraft, improvements in lubricant performance are needed. A consider
ableamount of progress has been made in developing improved lubricants, additives, and materials,thein@ezformance
hasyet to be tested and ranked. In the present work, we have employed four ball and Cameron Plint techniques to rank and evaluate
the performance of various Pennzane-based greases, either alone or in combination with coatings.
Author
GreasesAerospace Systemkubricants;Lubricant Ests;Tribology; Lubrication; Performance ésts

19990053890Department of the NayWashington, DC USA
Linear Carborane-(Siloxane or Silane)-Acetylene Based Copolymers
Keller, Teddy M., Inventor; Son, David Y., Inventor; Jul. 14, 1998; 24p; In English; Supersedes US-Patent-Appl-SN-337012,
AD-D017321.
Patentinfo.: Filed 7 Nov 94,; US-Patent-Appl-SN-337,012; US-Patent-5,780,569
Report No.(s): AD-D019310; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Theinvention pertains to a novelganoboron polymer and its method of preparation is claiffiteel oganoboron polymer
has a backbone having a repeating unit comprising at least one carboranyl group, at least two acetylenic groups, and one or mort
silyl or siloxanyl groups.
DTIC
CopolymerspPlastics;AcetyleneThermal Stability;Thermosetting Resins

19990053902Department of the NayWashington, DC USA
Linear Metallocene Polymers Containing Acetylenic and Inorganic Units and Thermosets and Ceramics Tlefrom
Keller, Teddy M., Inventor; HousgEric J., Inventor; Dec. 01, 1998; 18p; In English; Supersedes US-Patent-Appl-SN-818686,
AD-D018579.
Patentinfo.: Filed 14 Mar97,; US-Patent-Appl-SN-818,686; US-Patent-5,844,052
Report No.(s): AD-D019327; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Thermallystable thermosets are formed from novel linear polymer containing acetylenic units and a random distribution
organotransitiometal complexes, siloxane, boron, and/or carborane-siloxane units formed by crosslinking of the linear copolym
ersthrough the acetylene units in the polymer backbone. The thermosets can be used as structural components in high temperatur
andoxidizing environments or as pyrolytic precursors to metal containing ceramics, ceramic films and fibers having enhanced
strength and toughness with superior mechanical, optical, electrical and/or magnetic properties.
DTIC
Transition Metals; Polymers; Thermal Stability; Statistical Distributions; High Temperature Environments; Acetylene;
Carborane
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19990054180Idaho National Engineering Lalidaho Falls, ID USA
Flame spraying of polymers
Varacalle, D. J.; Zeek, D.;RCouch, K. W Benson, D. M.; Kirk, S. M.; Dec. 31, 1997; 8p; In English; National thespraly
conference
Report No.(s)DE97-053253; INEL/CON-97-00532; No Copyrightyal: Department of Engy Information Bridge, Micre
fiche

Statisticaldesign-of-experiment studies of ttheermal spraying of polymer powders are presented. Studies of the subsonic
combustion(i.e., Flame) process were conducted in order to determine the gumaligconomics of polyester and urethane-coat
ings. Thermally sprayed polymer coatings are of interest to several industries for anticorrosion applications, including-the chemi
cal, automotive, and aircraft industries. In this stutig coating design h&&en optimized for a site-specific application using
Taguchi-typdractional- factorial experiments. Optimized coating designs are presented for the two powder systems. A substantial
range of thermal processing conditions and théacebn the resultant polymer coatings is presented. The coatings were character
ized by optical metallography, hardness testing, tensile testing, and compositional analysis. Characterization of the coatings
yieldedthe thickness, bond strength, Knoop microhardness, roughness, depodiencyf andporosity Confirmation testing
wasaccomplished to verify the coating designs.
NTIS
Polymers;Flame SprayingPolyestersiUrethanesCoatings;Powder (Particles)Sprayed Coatings

19990054333Department of the NayWashington, DC USA
Sealing Ring with Deformable Tubular Sheath Filled with Permanent Magnetic Granules and Method of Making the
Same
Cho,Chahee RInventor; Krol, Wiliam P, Jt, Inventor;Amaral, Antonlo M., Inventor; Oct. 27, 1998; 6p; In English; Supersedes
US-Patent-Appl-SN-715263D-D018200.
Patent Info.: Filed 16 Sep. 96,; US-Patent-Appl-SN-715,263; US-Patent-5,826,883
Report No.(s): AD-D019295; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Thereis provided an endless tubular body forming an enclosed chamber thergjnaaniés of permanent magnet material
disposedn the chambeiThe body is deformable by the granules whergtia@ules are subjected to a magnetic fordgh Yéspect
to the aspect of the invention wherein seal assembly technology is the center of interest, there are provided a first member of
magneticallypermeable material and a secanémber spaced from the first member to define a passageway there between, and
theabove described sealing ring is disposed in the passageway between the first and second members and in engagement ther
with. With respect to the aspect of the of the invention wherein the technology of making a seal assembly is the center of interest,
thereis provided a method for making the above-described seal assembly
DTIC
Permanent Magnet$Sealing;SheathsO Ring Seals

19990054413Cincinnati Univ, OH USA
Development of Some Promising Approaches for the Toughening of High-Temperature PolymeFsnal Report, 1 Mar.
1996- 28 Feb. 1999
Kumudinie, C.; Premachandra, J. K.; Mark, J. E.; Unroe, M. R.; ArnoH,; May 17, 1999; 6p; In English
Contract(s)/Grant(s): F49620-96-1-0052
Report No.(s): AD-A363643; AFRL-SR-BL-TR-99-0133; No Copyrighiaik CASI; A02, Hardcopy; A01, Microfiche

A number of polymers of interest and importance to the U.S. Air Force have a degree of brittleness that limits their utilization.
This brittleness was reduced, and a number of the phymiopkrties improved, by the in-situ introduction of dispersed elasto
meric phases. Thapproach was a modification of the sol-gel technique previously used to introduce much harder ceramic-like
phasesdnto similar polymers. Specificallprecursor molecules were chosen so that their hydrolyses did not produce a ceramic
suchas silica, but one in whichgainic groups flexibilize the phases. This increases extensibility and thereby toughness, and has
someadditional benefits such as decrease of water absorption.
DTIC
ToughnessPolymers;High Temperature

19990054414Cornerstone Research Group, Jiayton, OH USA

High-Performance Liquid Crystal Adhesives Final Report 1 Sep. 1998 - 28 Feb. 1999
Hood, Patrick J.; Apr22, 1999; 25p; In English

Contract(s)/Grant(s): F49620-98-C-0054
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Report No.(s): AD-A363644; AFRL-SR-BL-TR-99-0131; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
High-temperature, easy-to-process adhesives are needed for adhesively bonded joints, and composite .Ja&dingpair
suchas epoxies, that are currently used are procesaatadmperatures below 200 C but have low upertemperatures. High-
performance polyimides can be used at temperatures exceeding 300 C, but must be processed above 300 C. Low processing ten
peraturesare needed for easy field repair as well as césttdfe manufacturing processes. It is most desirable to have materials
thatare both easto process and have high thermal stabiithigh-temperature, low-shrinkage, easy-to-process adhesive based
onliquid crystal monomers with reactive end groups was developed and evaluated in this program. In addition, an integrated fiber
sensoffor sensing moisture in the adhesive was investigated. During the Phised &igh-performance liquid crystadlonomer
wassynthesized and a fiber optic moisture sensor was demonstrated. The liquid crystal monomer was evaluated and-showed ther
mal stability up to 300 C with curing below 150 C. A Phase Il proposal has been submitted focusing on further devatapment
characterizationf the adhesive material.
DTIC
Adhesivestiquid Crystals

19990054473Kyoto Univ, Dept. of ChemistryJapan

Significance of collective motions in biopolymers and neubn scattering

Go, Nobuhiro, Kyoto Uniy Japan; Proceedings of the international workshop on science in Neutron-afeliRa bfay 1996,

pp. 30-33; In English; See also 19990054467; No Copyrightil:ACASI; A01, Hardcopy; A02, Microfiche
Theimportance of collective variable description of conformational dynamics of biopolymers and theleitaht neutron

inelasticscattering phenomena would play in its experimental determination are discussed.

Author

Biopolymers;Proteins;Neution Scattering

19990054474Kyoto Univ, Inst. for Chemical Researchapan
Dynamics of amorphous polymers as studied by neuwin scattering
Kanaya,Toshiji, Kyoto Univ, Japan; Proceedings of the international workshop on science in Neutron-arena of JHP; May 1996,
pp. 34-38; In English; See also 19990054467; No CopyrighajlACASI; A01, Hardcopy; A02, Microfiche

In the last decade dynamiospolymers in bulk state has been studied by quasi and inelastic neutron scattering techniques
in the time range of 10(exp -13) s to 10(exp -10) s using LAM spectrometers (LAM-40 and LAM-80ET) aflkEKorks can
be classified into three parts: (1) dynamics in glassy state, (2) dynamics near glass transition and (3) dynamics in molten state.
In the present paper we review our studies on the lovggmeacitation in glassy polymers, which is an origin of anomalous thermal
propertiesof amorphous materials at low temperatures.
Author
Amorphous MaterialsNeution ScatteringfPolymers;Thermodynamic Riperties;Glass;Crystallinity

19990054484Argonne National Lablntense Pulsed Neutron Sourtle USA
Property characterization of technical ceramics: added capabilities &im an advanced pulsed neutn source
Loong,C.-K., Argonne National Lab., USA; Proceedings of the international workshop on science in Neutron-arena of JHP; May
1996,pp. 87-93; In English; See also 19990054467
Contract(s)/Grant(s): ¥81-109-eng-38; No Copyright)ail: CASI; A02, Hardcopy; A02, Microfiche

Neutronsprovide a means to explore the basic, microscopic properties of materials. Examples of neutron styolietant
technicalceramics are given to illustrate the potential benefits in the improvements of the environment, energy systems, and com
municationand the need for better neutron facilities and instrumentation.
Author
Ceramics;Neution Souces;Neutions; Neuton ScatteringAir Pollution; Internal Combustion Engine€)ptical Fibers;Laser
Materials; Technology Assessment

19990054490Basel Univ, M. E. Mueller Inst. Switzerland
Actin: Dissecting the Structural Basis of its Oligomerization, Polymerization and Polymorphism
SteinmetzMichel O., Basel Uniy Switzerland; Stdfer, Daniel, Basel Uniy Switzerland; Aebi, Ueli, Basel Unj\Switzerland;

53



The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 337-341; In English; See also 19990054485;
Original contains color illustrations; No Copyrightyail: CASI; A01, Hardcopy; A02, Microfiche

At first glance, the "actin polymerization” problem may appear to have been silae, it involves a simple nucleation-
condensation mechanism following psuedo-first-order assembly kinetics leading to a steady state. Although there is general
agreement that one of the first steps in the polymerization reaction of G-actin into F-actin filaments involves dimerization of a
significantfraction of the monomer pool, evidence has been presented that this dimer called the lower dimer (LD} lilsein a
conformationand is unable to polymerize into F-actin filaments. Hence LD formation may repressmgraductive side reaction
similar to the ring formation occuring during the oscillating cycle of assembly and disassembly seen in microtubules. This research
hasdemonstrated that LD, while being unproductivdtbglf, can be added to growing f-actin filaments via one of its subunits.
Slowly but definitely the surplus monomers, dissociate from these partially LD decorated filamgeld bona fide F-actin fila
ments at steady state. These findings suggest, that F-actin polymerization may involve multiple pathways rather than a simple
nucleation-condensatianechanism.
Derived from text
Polymerization;PolymorphismpPrepolymersCytology;Cells (Biology);Cell Membranes (Biology}Cytogenesis

19990054644NASA Lewis Research Centé&leveland, OH USA
Elevated-Temperature "Ultra” Fast Fracture Strength of Advanced Ceramics: An Approach to Elevated-Temperature
"Inert” Strength
Choi, S. R., NASA Lewis Research Center, USA; Gyekenyesi, J. P., NASA Lewis Research Center, USA; Transactions of the
ASME; January 1999;8lume 121, pp. 18-24; In English; International Gagdine and Aeroengin€ongress and Exhibition,
2-5Jun. 1998, Stockholm, Sweden; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
Report No.(s): ASME Paper 98-&1r9; Copyright; Aail: Issuing Activity Hardcopy, Microfiche

The determination of "ultra” fast fracture strengths of five silicon nitédeamics at elevated temperatures has been made
by using constant stress-rate ("dynamic fatigue”) testing with a series of "ultra” fast test rates. The test material included four
monolithic and one SiC whisker-reinforced composite silicon nitrides. of the five test materials, four silicon nitrides exhibited
theelevated -temperature strengths that approaches their respective room-temperature strengths at an "ultra” fast test rate of 3..
x 10(exp4) MPal/s. This implies that slow cracks growth responsible for elevated-temperature failure can be eliminated or mini
mized by using the "ultra” fast test rate. Thesgoingexperimental results have shed light on laying a theoretical and practical
foundationon the concept and definition of elevated-temperature "inert” strength behavior of advanced ceramics.
Author
Ceramics;Fracture Stength;Silicon Nitrides;Thermal StessesWhisker Composites

19990054653National Ripei Univ of Technology Dept. of Materials and Mineral Resources Engineefliaigei, Tiwan, Prov
inceof China
Liquid Phase Sintering and Chemical Inhomogeneity in the BailD3-BaCO3-LiF System
Wang,Sea-Fu, Nationaldipei Univ of Technology Taiwan, Province of China; Cheng, Kung-Chiee, Natidiagbei Univ of
Technology;Taiwan, Province of China; Journal of the Chinese Institute of Engineers. Special Issue: Materials Science and Engi
neering;January 1998; ISSN 0253-383%lwme 22, No. 1, pp. 61-68; In English; No Copyrightaik CASI; A02, Hardcopy;
A01, Microfiche

An ongoinggoal of multilayer capacitor research is to lower the firing temperature of the dielectric. This paper gives a com
prehensivestudy of sintering BaD3 with LiF flux which lowers the firing temperature through liquid phase sintering. A detailed
setof experiments is discussed concerning microstructural evolution and corresponding dielectric proplentiego process
ing variables: amount of LiF and sintering temperaturefebht scales of chemical inhomogeneity were observed in this system
which reflect two underlying mechanisms: solution reprecipitation with limited grain growth at low temperaturesesuiteld
in distinct core-shell structures, and flux volatiliyhich gave rise to microscopic chemical inhomogeneity at higher sintering
temperatures.
Author
Liquid Phase Sintering; Ferroelectricity; Ferroelectric Materials; Dielectric Properties; Barium Titanates; Titanium Oxides;
Carbonatestithium Fluorides
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28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters, and oxidizers, their storage and handling procedures; and aircraft fuels. For related information
see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

19990054058California Univ, MAE Dept, Davis, CA USA
Combustion of Han-Based Monopopellant Droplets in Reduced Gravity
Shaw,B. D., California Univ, USA; Fifth International Microgravity Combustiondshop; May 1999, pp. 403-406; In English;
Seealso 19990053965; No Copyrighty&il: CASI; A01, Hardcopy; A04, Microfiche

The objective of this research is to study combustion of monopropellant drapdgtonopropellant droplet components
in reduced-gravity environments so that spherical symmetry is strongly promoted. The experiments will use hydroxylammonium
nitrate (HAN, chemical formula NH30OHNO3) based monopropellants. This class of monopropellant is selected for study because
of its current relevance and also because it is relatively benign and safe to work with. The experimental studies will allow for accu
ratedetermination of fundamental data on deflagration rates, gas-phase temperature profiles, transient gas-phase flame behaviors
theonset of bubbling in droplets at lower pressures, and the low-pressure deflagration limit. The theoretical studies will provide
rationalmodels of deflagration mechanisms of HAN-based liquid propellants. Besides advancing fundamental knowledge, the
proposedesearch should aid in applications (e.g., spacecraft thrusters and liquid propellant guns) of this unique class ef monopro
pellants.
Derivedfrom text
Drops (Liquids); Liquid Rocket Propellants; Microgravity; Monopropellants; Propellant Combustion; Hydroxyl Compounds;
AmmoniurnNitrates

19990054194New York State Electric and Gas CarBinghamton, NY USA
E-FUEL(TM): Beneficial Use of Paper Mill Sludge Final Report
Oct. 1998; 96p; In English
Report No.(s): PB99-133142; No Copyrightjal: CASI; A05, Hardcopy; A01, Microfiche

Thisreport evaluates the technical, market, and economic aspects of using paper mill sludge atmal twithake a fuel
pelletfor the industrial stoker coal market. The product, called E-Fuel(TM), uses technology developed by one of the project par
ticipants.to service the industrial market, the E-Fuel needs to have few fines, be weaisiant, and have a minimum heating
value of 12,000 Btu/lb and a sulfur content of 1.0% or less. The project established that at least 380,000 tons of paper sludge are
beinglandfilled in New York each year and that there is an industrial stoker coal market of at least 263,000 tons Peesear
numbersare adequate for a 150,000-ton per year E-Fuel plant, which would cost $5.3 million. E-Fuel is economically competitive
in the current New 8tk stoker coal market and provides a positive return. Howthereturn is lower than is required by typical
privateinvestors. to have returns that would attract priatestment, New &8tk environmental authorities would have to permit
existingcoal-fired units to burn 100% E-fuel, with the provision that E-Fuel be limited to less than 30% waste, and a tipping fee
would have to be received on the waste that would be about 60% of the current market fee.
NTIS
Coal; Fuel CapsulesAlternatives

29
MATERIALS PROCESSING

Includes space-based development of products and processes for commercial applications. For biological materials see 55 Space
Biology.

19990053965NASA Glenn Research Centé&leveland, OH USA
Fifth International Micr ogravity Combustion Workshop
Sackstedeiurt, Compiler NASA Glenn Research CentétSA; Fifth International Microgravity Combustion dkshop; May
1999;548p; In English, 18-20 May 1999, Cleveland, OH, USA; See also 19990053966 through 19990054085
Contract(s)/Grant(s): FOP 962-22-00
ReportNo.(s): NASA/CP-1999-20891E-11671; NAS 1.55:208917; No Copyrightyail: CASI; A23, Hardcopy; A04, Micro
fiche

This conference proceedingescument is a compilation of 120 papers presented orally or as poster displays to the Fifth Inter
nationalMicrogravity Combustion Workshop held in Cleveland, Ohio on May 18-20, T9#9purpose of the workshop is to
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presentand exchange research resfrten theoretical and experimental work in combustion science using the reduced-gravity
environmengs a research tool. The results are contributed by researchers funded by NASA throughout thenVBisisies,
industryand government researabencies, and by researchers from at least eight international partner countries that are also par
ticipatingin the microgravity combustion science research discipline. These researcharesinitsnded for use by public and
privatesector oganizations for academic purposes, for the developmdatbifologies needed for the Human Exploration and
Developmenbf Space, and to improve Earth-bound combustion and fire-safety related technologies.

Author

Conferencesylicrogravity; Gravitational EffectsCombustion Physic§ombustion Chemistrflames;Mathematical Models;
Computerizedsimulation

19990053966NASA, Washington, DC USA
NASA Micr ogravity Combustion Science Pogram
King, Merrill K., NASA, USA, Fifth International Microgravity Combustiondfkshop; May 1999, pi8-8; In English; See also
19990053965N0 Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Combustiorhas been a subject of increasingly vigorous scientific research for ogatuay not surprising considering that
combustioraccounts for approximately 85% of the wosléhegy production and is a key element of many critical technologies
usedby contemporary societplthough combustion technology is vital to our standard of living, it also poses great challenges
to maintaining a habitable environmentr#ajor goal of combustion research is production of fundamental (foundational} knowl
edge that can be used in developing accurate simulations of complex combustion processes, replacing current "cut-and-try”
approacheand allowing developers to improve thé@éncy of combustion devices, to reduce the production of harmful emis
sions,and to reduce the incidence of accidental uncontratbetbustion. Wth full understanding of the physics and chemistry
involvedin a given combustion process, including details of the unit processes and their interactions, physically accurate models
which can then be used for parametric exploration of new combustion domains via computer simulation can be developed, with
possibleresultant definition of radically dérent approaches to accomplishment of various combustion gdalstskif gravita
tional forces on earth impede combustion studies more than they impede most other areas of sciefexs Tidebdyancy are
so ubiquitous that we often do not appreciate the enormous negative impact that they have had on the rational development of
combustiorscience. Microgravity éérs potential for major gains in combustion science understanding in tHat& wfique
capabilityto establish the flow environment rather than having it dominated by uncontrollable (under normal gravity) buoyancy
effectsand, through this control, to extend the range of test conditionsahdde studied. It cannot be emphasized too strongly
thatour program is dedicated to takiagvantage of microgravity to untangle complications caused by graldtying major
stridesin our understanding of combustion processes and in subsequent development of improved combustion devices leading
to improved quality of life on Earth. Fire and/or explosion events alsmadecraft could be devastating to internatiorfattsf
to expand the human presence in spaestiiig to date has shown that ignition and flame spread on fuel surfaces (e.gwipaper
insulation)behave quiteifferently under partial gravity and microgravity conditions. In addition, fire signatures-i.e., heat release,
smoke production, flame visibility, and radiation-are now known to be quite different in reduced gravity environments; this
researcthasprovided data to improve thefe€tiveness of fire prevention practices, smoke and fire detectors, and fire extinguish
mentsystems. The more we can apply our scientific and technological understanding to potential fire behavior in microgravity
and partial gravity, the more assurance can be given to those people whose lives depend on the environment aboard spacecra
or eventually on habitats on the Moon or Mars.
Derived from text
Combustion Physicdlicrogravity; Gravitational EffectsNASA Pograms;Reseach and Development

19990053967European Space Agency. European Space Research and Technology Center, ESTEC, Directorate of Manned
Spaceflightand Microgravity Noordwijk, Netherlands
Space Station Utilisation Initiatives of the Eupbpean Space Agency ESA/ESTEC
Kufner, Ewald, European Space Agendyuropean Space Research aadhhology CenteESTEC, Netherlands; Fifth Interma
tional Microgravity Combustion \&tkshop; May 1999, pp. 9-1®&) English; See also 19990053965; No Copyrigh&iA CASI;
AO01, Hardcopy; AO1, Microfiche
The overall strategic objective of ESA's Microgravity Applications Programme (MAP) is to generate a European activity
usingthe International Space Station (ISS) as a facility for applications-oriented research and eventually for industrial R&D in
thelong-term. Applications of microgravity may be understood as the exploitation of thier|§3plied research and as a testbed
for the development of technology and processes useful on Earth and for long-duration space flight.
Derived from text
European Space Agendyrternational Space StatioMicrogravity Applications
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19990053968NASA Glenn Research Centéleveland, OH USA
Solid Inflammability Boundary at Low Speed (SIBAL)
T’ien, James S., Caseastern Reserve UnjMJSA,; Ferkul, Paul, National Center for Microgravity Research on Fluids and Com
bustion,USA; SackstedeKurt R., NASA Glenn Research CentdiSA; Shih, Hsin-Y, Case Wstern Reserve UnjWJSA; Bedir
Hasan, Case Western Reserve Univ., USA; Greenberg, Paul S., NASA Glenn Research Center, USA; Pettegrew, Richard D.,
NationalCenter for Microgravity Research on Fluids and Combustion, USA, Piltch, NSASA Glenn Research Centé&fSA,
Frate, David, NASA Glenn Research Center, USA; Fifth International Microgravity Combustion Workshop; May 1999, pp.
15-18;In English; See also 19990053965; No Copyrigh&iA CASI; A01, Hardcopy; A01, Microfiche

Thisresearch program is concerned with tHeatfof low-speed, concurrent flow on the spreading and extinptmresses
of flames over solid fuels. The primary objective is to verify the theoretically predigtetttion boundaryusing oxygen percent
ageand flow velocity as coordinates. In particulae are interested in the low-spageenching limits and the existence of the
critical oxygen flammability limit. Detailed flame spread characteristics, including flame spread rate, flame size, asulftame
tureare sought. Since the predicted flame behavior depends on the inclusion of flame and surface ttaglia@sured results
will also be used to assess the importance of radiative heat transfer by direct comparison to a comprehensive numerical model
This projectpassed the Science Concept Review (SCR) in 1996. As a result, the experiment continues on the flight definition path,
andis currently scheduled to be performed in the Space Station Combustion Integrated Rack €qifRsemt an overview of
recentand ongoing work, including selected experimental and theoretical topics.
Author
Flammability;BoundariesLow SpeedExtinction; Mathematical ModelsRadiative Heat fansfer; Flame Pppagation;Solid
PropellantCombustion

19990053969Princeton Uniy Dept. of Mechanical and Aerospace EngineemhyjUSA
Some Recent Observations on the Burning of Isolated N-Heptane and Alcoholdplets
Dryer, F. L., Princeton Uniy USA; Fifth International Microgravity Combustiondf¢shop; May 1999, pp. 19-22; In English;
See also 19990053965
Contract(s)/Grant(s): NCC3-487; No Copyrightial: CASI; A01, Hardcopy; AO1, Microfiche

In a joint program involving Prof.B. Williams of the University of California, San Diego and Bedha Nayagam of the
NationalCenter for Microgravity Research on Fluid and Combustion, the combustion of liquid fuel droplets having initial diame
ters between about 1 mm and 6 mm is being studied. The objectives of the work are to improve fundamental knowledge of droplet
combustiordynamics through microgravity experiments and theoretical analyses. The Princeton contributions to the collabora
tive program supports the engineering design, data analysis, and data interpretation requirements foofheitsllg\single
componentspherically symmetric, isolated droplet combustion stutthiesigh experiments and numerical modeling. The-com
plementaryCSD contributions apply asymptotic theoretical analyses and are described in the published literature and in a com
panioncommunication in this volume. Emphases of the Princeton work are on the study of simple alcohols (methanol, ethanol),
alcohol/watemixtures, and pure alkanes (n-heptane, n-decane) as fuels, with time dependent measurements of drop size, flame-
stand-off, liquid-phase composition, and finally, extinction. Ground based experiments have included bench-scale studies at
Princetonand collaborative experimental studies in the 2.2 and 5.18 second drop towers at NASA-Glenn ResearSp&ienter
lab studies have included fibsupported droplet combustion (FSDC) experimenthénGlovebox facility with accompanying
numericalanalyses. Experiments include FSDC-1, performed on the USML-2 mission in Q&@fe(STS-73) and FSDC-2,
onthe second flight of the MSL-1 mission in Julp97 (STS-94).
Derived from text
HeptanesAlcohols;Hydrocarbon Combustiortlydrocarbon FuelsProps (Liquids);Spaceborne ExperimeniSravitational
Effects;Mathematical Models

19990053970University of Southern Californj@epartment of Aerospace and Mechanical Enginegliog Angeles, CA USA
Dynamicsand Structure of Weakly-Strained Flames In Normal- and Mico-Gravity
Zhang,Hai, Universityof Southern California, USA;agelopoulos, Christine M., University of Southern California, USA; Egol
fopoulos, Fokion N., University of Southern California, USA; Fifth International Microgravity Combustion Workshop; May
1999,pp. 23-26; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1615; No Copyrightiadl: CASI; A01, Hardcopy; AO01, Microfiche

Strained laminar flames have been systematically studied, as the understanding of their structure and dynamic behavior is
of relevance to turbulent combustion. Most of thatselies have been conducted in opposed-jet, stagnation-type flow configura
tions.Flame studies in stagnation flows also allow for the determination of fundamental flame properties such as laminar flame
speedsand extinction states that cha also conveniently modeled in detail. Studies at high strain rates are important in quantifying
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andunderstanding the response of vigorously-burning flames under conditions in which the transport time scales become compa
rable to the chemical time scales. Studies of weakly-strained flames can be of particular interest for all stoichiometries. For exam
ple,the laminar flame speeds for any equivalence ratio, phi, can be accurately determined by using the counterflow technique only
if measurements are obtained at very low strain rates. Furthermorémiteffames can be onlgtabilized by weak strain rates.
Previousstudies have shown thaeakly-burning flames are particularly sensitive to chain mechanisms, thermal radiation, and
unsteadiness. The stabilizatiand study of weakly-strained flames is complicated by the presence of buoyancy that can render
theflames unstable to the point of extinction. Such instabilities are causedositierinduced natural convection or the fact that
higher density fluid can find itself on top of a lower density fluid. Thus, the use of microgravity (mu-g) becomes essential in order
to provide meaningful insight intthis important combustion regime. In view of the foregoing considerations, the main objectives

of theprogram are to: (1) Experimentally determine the laminar flame speed -aeneaitrain rates; (2) Experimentally deter

mine the extinction limits of nedimit flames; (3) Experimentally determirtee response of nelimit flames to unsteadiness
andheat loss; (4) Introduce Digital Particle Imageoéimetry (DPIV) in microgravity; (5) Conduct detailed numerical simula
tions of the experiments; and (6) Provide physical insight into the underlying physico-chemical mechanisms.

Derived from text

Flames; Laminar Flow; Dynamic Characteristics; Microgravity; Gravitational Effects; Buoyancy; Stagnation Flow; Strain
Rate;Flame Stability;Flame Pppagation;Computerized Simulatiofthysical Chemistry

19990053971INASA Glenn Research Centé€lleveland, OH USA
Reflight of the Solid Surface Combustion Experiment: Flame Radiation Near Extinction
Altenkirch, R. A., Mississippi State UnivUSA; Bundy M. F, Washington State UnivUSA; Tang, L., Mississippi State Unjv
USA,; Bhattacharjee, S., San Diego State UniM5A; SackstedeK., NASA Glenn Researd@entey USA; Delichatsios, M. A.,
Commonwealth Scientific and Industrial ResearchaDization, Australia; Fifth International Microgravity Combustioarky
shop;May 1999, pp. 27-30; In English; See also 19990053965
Contract(s)/Grant(s): NAS3-23901; NCC3-354; NCC3-564; No Copyrighail ACASI; A01, Hardcopy; A01, Microfiche

In flame spreading in quiesceantd low-velocity opposing flows, fetts of surface reradiation and flame radiation are impor
tantin establishing the spread rate and whether the flame, once ignited, survives to steady spread or extinguishes after a time lonc
comparedo the ignition event. A reflight of the Solid Surface Combustion Experiment (SSCE), supported by modelling, demon
strateghatfor thick, flat fuels, the ultimate fate of the flame is extinction rather than steady spread. A mismatch between the ther
mal scale in the gas, driven by radiation, and the species diffusion scale, driven by fusiss difevelops sudiat the high
temperatureegions of thdlame are ultimately located in a region to which oxygen cannot be supplied fitiarsifate to sustain
reaction, and extinction occurs. Results of the experiment conducted on Space Shuttle mission STS 85 on 9 August 1997 are
reviewed.For the flat surface geometmyhile the hydrodynamic phenomena associated with opposed-flow flame spread may be
treatedwo dimensionallythe radiative déécts are three dimensional, and so modelling the radiative processes, with the mismatch
in dimensionalityis difficult. The cylindrical geometry at least one long compared to the radius, provides a configuration in which
theradiative processes for spread in the axial direction are two dimensional, thus simplifying the modelling. The cylindrical geom
etry allowsfor the development of more sophisticated radiative models without the complication of dimensionality concerns, e.g.,
discretetransfer which is discussed in detail by Bundy (1998). Additionahg cylindrical geometry results in a "focussing” of
the heat transfer to the surface and may allow for steady spread for radii that for thick fuels of the same halfttigickieas
steadyspread.
Derived from text
Fuel Combustion; Flat Surfaces; Flame Propagation; Extinguishing; Extinction; Gravitational Effects; Spaceborne Experi-
ments;Radiation EffectsRadiative Heat mansfer; Flame Stability

19990053972National Center for Microgravity Research on Fluids and Combystieneland, OH USA
Edge-Flames in \bn Karman Swirling Flows
Nayagamyedha, National Center for Microgravity Research on Fluids and Combustion, UBiAma&/ Forman A., California
Univ., USA; Fifth International Microgravity Combustiondtkshop; May 1999, pp. 31-34; In English; See also 19990053965;
No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Classical understanding of diffusion flames dictates that they, unlike the premixed flames, do not possess a characteristic
propagatiorvelocity and are constrained by stoichiometric requirements at the flame surface. KHavwesgdoeen commonly
observedhat when local extinction occurs within afdgion flame sheet, the edges thatfarened propagate with distinct speeds.
In general, the propagation speedtafse edges depend on their geometrical shape (concave, convex, or straight) among other
factors. Recently, Buckmaster investigated the dynamics of straight diffusion flame edges separating burning and quenched
regionsusing simplified one-dimensional models. He showed that these flame edges can have positive, negative, or zero velocity
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dependingon the Damkoehler number of the equilibriunfudifon flame thasupport them. It was also shown that this unsteady
flame-edgédehavior is intrinsically linked to S-curve behavior of théudibn flame with varyindamkoehler numbeWhen

the system Damkoehler number lies between the extinction and ignition limits, flame edges can propagate as an "ignition wave”
or as d'failure wave,” and for a critical Damkoehler number remain as a stationary flame-eglpavé/extend Buckmaster

1-d model to more general edge-flame configurations where the edges appear as "flame holes” or as "flame disks”. These two
configurationsalong with the straight-edge case cover the entire range of possible edge-flame geometry observable ifuplanar dif
sion-flamesheets. A generalized map of edge-flame propagation veladti@$unction of the system Damkoehler number and

the edge-flame radius is presented. Experimentally we show that edge flames can be createfiisisindglaihes embedded

in von Karman boundary layers. In a von Karnm@undary layerthe flow is generated by spinning a solid (fuel) disk in a quiescent
ambientgas. Under normal gravity we weable to produce "flame disks” over a range of fuel-disk rotational velocities varying
from 0 to 20 revolutions per second, by orienting the burning surface of the fuel disk facing downward.

Derived from text

Boundary Layer CombustioRjame Pppagation;Diffusion FlamesPropagation ¥locity; Damkohler Number©One Dimen

sional Flow; Mathematical Models

19990053973NASA Glenn Research Centéleveland, OH USA
Flow Effects on the Flammability Diagrams of Solid Fuels: Micogravity Influence on Ignition Delay
Cordova, J. L., Californi&niv., USA; Walther, D. C., California Univ., USA; Fernandez-Pello, A. C., California.| JdBA;
Steinhaus, T., Maryland Univ., USA; Torero, J. L., Maryland Univ., USA; Quintere, J. G., Maryland Univ., USA; Ross, H. D.,
NASA Glenn Research Cent&tSA; Fifth International Microgravity Combustiondféshop; May 1999, pp. 35-38; In English;
Seealso 19990053965
Contract(s)/Grant(s): NCC3-478; NAG3-1961; No Copyrighaih CASI; A01, Hardcopy; A01, Microfiche

The possibility of an accidental fire in space-based facilities is a primary concern of space exploration programs. Spacecraft
environmentgenerally present low velocity air currents produlsgdentilation and heating systems (of the order of 0.1 m/s),
and fluctuating oxygen concentrations around that of air due to CO2 removal systems. Recent experiments of flame spread in
microgravityshow the spread rate to be faster and the limiting oxygen concentration lower than in normaltgdatiéy there
is not a material flammability-testing protocol that specifically addresses issues related to microgralittgns. The present
project(FIST) aimsto establish a testing methodology that is suitable for the specific conditions of reduced Bhavitgncepts
underlyingthe operation of the LIFT apparatus, ASTM-E 1321-93, lien used to develop the Forced-flow Ignition and flame-
SpreadTest (FIST). As in the LIFTthe FIST is used to obtain the flammability diagrahthe material, i.e., graphs of ignition
delaytime and flame spread rate as a function of the externally applied radiant flux, but under forced flow rather thaomatural
vection conditions, and for different oxygen concentrations. Although the flammability diagrams are similar, the flammability
propertieobtained with the FIST are found to depend on the flow characteristics. A research program is currently underway with
the purpose of implementing the FIST as a protocol to characterize the flammability performance of solid materials to be used
in microgravity facilities. to this point, tests haveen performed with the FIST apparatus in both normal-gravity and microgravity
conditions to determine the effects of oxidizer flow characteristics on the flammability diagrams of polymethylmethacrylate
(PMMA) fuel samples. The experiments are conducted at reduced gravity in a KC- 135faltovafig a parabolic flight trajec
tory that provides up to 25 seconds of low gravitye objective of the experiments is to obtain data of ignition delay and flame
spreadate at low flow velocities (0.1 to 0.2 m/s), which cannot be obtained under normal gravity because of the natural convection
inducedflows (approx. 0.5 m/s). Due to the limited reduced gravity time, the data can only be obtained for high radiant fluxes,
andare consequently limited in scope. These tests do, howsweeride insight into the flammability diagram characteristics at
low velocity and reduced gravjtgnd also into the implications of the flow-dependendd@flammability properties under envi
ronmentssimilar to those encountered in space facilities.
Derived from text
Flow CharacteristicsFlammability; Solid Popellant Combustionylicrogravity; Gravitational EffectsParabolic Flight; Poly-
methylMethacrylate;Solid Piopellant Ignition;Fuel Combustioni-lame Popagation;Propagation €locity

19990053974Escuela &cnica Superior de Ingenieros Aeronautjddadrid, Spain
Combustion and Flammability Characteristics of Solids at Micogravity in very Small Velocity Flows
Sanchez-Tarifa, C., Escuela Tecnica Superior de Ingenieros Aeronauticos, Spain; Rodriguez, M., Escuela Tecnica Superior de
IngenierosAeronauticos, Spain; Fifth International Microgravitgmbustion Wrkshop; May 1999, pp. 39-42; In English; See
als019990053965; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Firesstill remain as one of the most important safetigs in manned spacecraft. This problem will become even more-impor
tantin long endurance non orbital flights in which maintenanmitiebe non existing or very ditult. The basic process of a fire
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is the combustion of a solid at microgravity conditions in O2/N2 mixtures. Althoughenamber of research programs have
beencarried out on this problem, especially on flame spreading, several aspects of these processes are not yet well understood
It maybe mentioned, for example, the temperature and characteristic of low emissivity flames in the visual range that take place
in some conditions at microgravity; and there exists a lack of knowledge on the influence of key parameters, such as convective
flow velocities of the order of magnitude of typical oxygeifudibn velocities. The "Departamento de Motopropulsiorgmio-
fluidodinamica”of the "Universidad Politecnica de Madrid, Escuetariica Superior de Ingenieros Aeronauticos” is conducting
aresearch program on the combustion of solids at reduced gravity conditions within O2/N2 mixtureatérta utilized has
beenpolymethylmethacrylate (PMMA) in the form of rectangular slabs and hollow cylinders. The main parameters of the process
havebeen small convective flow velocities (including velocity angle with the direction aiptteading flame) and oxygen eon
centration.Some results have also been obtained on the influence of material thickness and gas pressure.

Derived from text

Fuel Combustion; Flammability; Polymethyl Methacrylate; Flow Velocity; Low Speed; Microgravity; Gravitational Effects;
Convective-low; Flame Stability

19990053975NASA Glenn Research Centéleveland, OH USA
Radiant Extinction of Gaseous Diffusion Flames
Berhan,Sean, Michigan UniyUSA,; Atreya, Arvind, Michigan Uniy USA; Everest, David, Michigan UnjWJSA; Sacksteder
Kurt R., NASA GlennResearch Cented SA; Fifth International Microgravity Combustiondkshop; May 1999, pp. 43-46; In
English;See also 19990053965
Contract(s)/Grant(s): NAG3-482; No Copyrightyal: CASI; A01, Hardcopy; A01, Microfiche

Theabsence dfuoyancy-induced flows in microgravity (mu-g) and the resulting increase in the reactant residence time sig
nificantly alters the fundamentals of many combustion processes. Substafdiahdiés between normal gravity (ng) and mu-g
flames have been reported in experiments on candle flames,dpaea over solids, droplet combustion, and others. These dif
ferencesare more basic than just in the visible flame shape. Longer residence times and higher concentration of combustion prod
ucts in the flame zone create a thermochemical environment that changes the flame chemistry and the heat and mass transfe
processesProcesses such as flame radiation, that are often ignored in ng, become very important and sometimes even controlling.
Furthermoremicrogravity conditions considerably enhance flame radiation by: (1) the build-up of combustion products in the
high-temperatureeaction zone which increases the gas radiation; and (2) longer residence times make conditions appropriate for
substantiahmounts of soot to form which is also responsible for radiative heat loss. Thus, it is anticipated that radiative heat loss
may eventually extinguish the "weak” (low burning rate per unit flame area) mugsidin flame. Yet, space shuttle experiments
on candle flames show that in an infinite ambient atmospherégetiéspherical candle flame in mu-g will burn indefinitdiiis
may be because dhe coupling between the fuel production rate and the flame via the heat-feedback mechanism for candle flames,
flames over solids and fuel droplet flames. Thus, to focus only on the gas-phase phdaadiegdo radiative extinction, aeredy
namicallystabilized gaseous dlision flames are examined. This enables independent control of the fuel flow rate to help identify
conditionsunder which radiative extinction occurs. Also, spherical geometry is chosen for the mu-g experiments and modeling
because: (1) It reduces the complexity by making the problem one-dimensional; (2) The spherical diffusion flame completely
encloses the soot which is formed on the fuel rich side of the reaction zone. This increases the importance of flame radiation
becaus@ow both soot and gaseous combustion products co-exist inside the high temperature sphesimalfidime; (3) For
smallfuel injection velocities, as is usually the case for a pyrolyzing solid, thesidifi flame in mu-g around the solid naturally
developsspherical symmetrylhus, spherical difision flames are of interest to fires in mu-g and identifying conditions that lead
to radiation-induced extinction is important for spacecraft fire safety
Derived from text
Extinction; Diffusion Flames; Radiative Heatahsfer; BuoyancyConvective FlowFlame Popagation; Micogravity; Gra-
vitational Effects;Drop Tests;Gaseous Diffusion-uel Combustion

19990053976Russian Space Agendyeldysh Research Centéloscow Russia

Preliminary Results of the Third Test Series of Nonmetal Material Flammability Evaluation In SKOROST Apparatus on

the Space Station Mir

Ivanov, A. V., Russian Space Agency, Russia; Alymov, V. F., Russian Space Agency, Russia; Smirnov, A. B., Russian Space
Agency,Russia;ShalayeyS. P, Russian Space Agendyussia; ¥.Beloy D., Russian Space Agendjyussia; Balashowe.V.,
EnergiyaRocket-Space Corp., Russia; Andreeva/.TEnegiya Rocket-Space Corp., Russia; SemeAoV., Enegiya Rocket-

Space Corp., Russia; Melikhov, A. S., Academy of Sciences (USSR), USSR; Bolodyan, I. A., Academy of Sciences (USSR),
USSR;Potyakin, V1., Academy of Sciences (USSR), USSR; Fifth International Microgravity CombWstideshop; May 1999,
pp.47-50; In English; See also 19990053965
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Contract(s)/Grant(s): NAS3-97160; No Copyrightal: CASI; A01, Hardcopy; A01, Microfiche

Thework has been done according to the US/Russian Joint Project "Experimental Evaluation of the Material Flammability
in Microgravity” a continued combustion study in the SKOROST test apparaths @5 Mir The objective of the project was
to evaluate the flammability and flame-spread rate for the selected polymer materials in low velocity flow in micragtalyty
theissue of nonmetal material combustion in microgravity has become of great importance, based on the necessity to develop the
fire safety system for the new International Space Station (ISS). Ldtlogant flow in microgravity reduces oxygen transfer
into the combustion zone, which leads to flame extinction when the flow velocity is less than the limiting flow velocity V(sub
lim) for the material. The ISS FGB fire-safety systwas developed based on this phenomenon. The existence of minimum flow
velocity V(sublim) to sustain fire for the selected materials was determined both theoretically and experintenitedliatter
it is shown that, even for thermally thin nonmetal materials with a very low oxygen index C(sub lim) of 12.5% (paper sheets with
thethickness of 0.1 mm), a limiting flow velocity V(sub lim) exists at oxygen concentr@b¢sub OX) = 17-21%, and is about
1.0 - 0.1 cm/sec. This might be explained by the relative increase in thermal losses due to radiation from the surface and from the
gaseouphase. In the second series of experiments in Skorost apparatus on Orbital Station Mir the existence of the limiting flow
velocity V(sub lim) for combustion was confirmed for PMMA and glass-epoxy composite strip séhplashick at oxygen
concentration C(sub OX) = 21.5%. It was concluded that V(sub lim) depends on C(sub OX) for the PMMA sangi@wvith
oxygenindex of 15.5%, the limiting flow velocity(sub lim) was less than 0.5 cm/sec, and for the glass-epoxy composite sample
with a high oxygen indeaf 19%, the limiting flow velocity V(sub lim) was higher than 15 cm/sec. As of now only those materials
that maintain their integrity during combustion were investigated. The materials that disintegrate when burning present more dan
gerfor fire safety because the flame can spread farther with the parts of the structure, ejected meltcdteps, iaterials such
aspolyethylene are of great interest since they form a lengthy melt zone during the combustion in normal lgiawiiglt zone
generatesdrops of liquids that promote faster flame spread compared to usual combustion. The preliminary psy&thgtene
insulationflammability evaluatiorin microgravity are shown in the NASAIW Insulation Flammability (WIF) experiment dur
ing Space Shuttle flight STS-50. A lot of interesting data was collected during the WIF test program. Haweegéthe most
importantresults was that, in microgravjtiyhe extinction of th@olyethylene occurred almost immediately when the flow of rela
tively low oxygen concentration (C(sub OX)=21%) was stopped. The purpose of the work reported here is to eggestidghe
database on material flammability in microgravity and to conduct the third series of the space experiment using Skorost apparatus
on Orbiatl Station Mir with melting polymers, which might increase the probability of fire and its propagation in ventilated
microgravityenvironment of orbiting spacecraft.
Derived from text
Spaceborn&xperimentsMir Space StationiMicrogravity; Gravitational EffectsfFlammability; Oxygen;Flow \elocity; Flame
Propagation;Flame Stability;Extinction

1999005397 7University of Southern Californjdept. of Aerospace and Mechanical Engineetitag Angeles, CA USA
Studies of Pemixed Laminar and Turbulent Flames at Microgravity
Abid, M., University of Southern California, USA; Aung, K., University of Southern California, USA; RoRnBY, University
of Southern California, USA, Sharif, J. A., University of Southern California, US4; W/ -S., University of Southern California,
USA,; Fifth International Microgravity Combustiondkshop; May 1999, pp. 53-56; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-2124; No Copyrightjadl: CASI; A01, Hardcopy; A01, Microfiche

Severatopics relating to combustion limits in premixed flames at reduced gravity have been studied. These topics include:
(1) flame balls; (2) numerical simulation of flame ball and planar flame structure and stability; (3) experimental simulation of
buoyancyeffects in premixed flames using aqueausocatalytic reactions; and (4) premixed flame propagation in Hele-Shaw
cells.
Author
Premixed Flames; Turbulent Flames; Microgravity; Flame Stability; Computerized Simulation; Buoyancy; Gravitational
Effects;Spaceborne Experimentslow \elocity; Flame Pppagation

19990053978NASA Glenn Research Centé&leveland, OH USA
Gravitational Influences on Flame Popagation Through Non-Uniform Premixed Gas Systems
Miller, Fletcher J., National Center for Microgravity Research on Fluids and Combustion, USA; Easton, John, National Center
for Microgravity Research on Fluids and Combustion, USA; Ross, Howard D., NASA Glenn ResearchUS#teétarchese,
Anthony,Rowan Coll. of New JerseWSA; Fifth International Microgravity Combustiondshop; May 1999, pp. 57-60; In
English; See also 19990053965; No CopyrightaiA CASI; A01, Hardcopy; A01, Microfiche

Flamepropagation through non-uniformly premixed gases occurs in several common combustion situations. As summarized
in a previous conference papeon-uniform premixed gas combustion has received scant attention compared to the more usual
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limiting cases of dffision or uniformly premixed flames. K the goal of this research to further our knowledge of layered cembus
tion, in which a fuel concentration gradient exists normal to the direction of flame spread, in particular by foctistngle
thatgravity plays. Gravity can fct flame propagation in at least three ways: through a hydrostatic prgssdient, by altering

the initial distribution of fuel vapoand through buoyantly induced flows once ignition has occurred. An understanding of the
phenomenanvolved is important to fire safetgspecially aboard spacecraft since no microgravity data exist. The data obtained
will also be useful to verify theoretical models of this problem, which are easier to implement if buoyancy is neglected.
Derived from text

FlamePropagation;Premixed FlamesGravitational EffectsMathematical ModelsHydrostatic Pessue; PressureGradients;

Fuel CombustionBuoyancy Microgravity; Weightlessness Simulation

19990053980Colorado School of Mine€enter for Commercial Applications of Combustion in Sp&mden, CO USA
A Study of Flame Piopagation on Water-Mist Laden Gas Mixtures in Microgravity
Abbud-Madrid,A., Colorado School of Mines, USA; Riedgl, P, Colorado School of Mines, USA; McKinnon, J, Tolorado
School of Mines, USA,; Fifth International Microgravity Combustion Workshop; May 1999, pp. 65-68; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Theuse of water mists (very fine water sprays) for fire suppression is currently receiving increased attention as a replacement
technologyfor halogen-based chemical agents-sucHalen 1301 (CF3Br)--the manufacturing of which has been banned by the
MontrealProtocol due to theligh ozone depletion potential. &fér mist technology has been founfietive for a wide range
of applications such as Class B pool fires, shipboard machaeryaft cabins, computerand electronic equipment. There are
five distinct mechanisms by which water droplets nmagract with a flame. First, the high enthalpy of vaporization of water (2450
kJ/kg) leads to heat removal from the flame front as the liquid droplets turn to steam. Second, as water vaporizes its volume
increasespproximately three orders of magnitude, which leads to the dilution of the oxygen and vaporizgUfred to main
tainthe flame. The third &ct is the recombination of H-atoms and other radicals on the droplet surface. A fiaatlofefvater
mistsin fires is the retardation of surfapeopagation rates due to the wetting of walls and surfaces. The last potential impact of
fine water mists décts the radiative propagation of the fire by forming an optically thick barrier to infragletion which pre
ventsignition of the unburned regions. Unfortunatéigle fundamental information exists on the interaction of a flame with a
watermist. to datethere is no widely accepted interpretation of the critical concentration of droplets required to suppress a flame
or of the fundamental mechanisms involved in flame extinguishment by water mists. One of thbsteiledo obtaining such
understandings the dificulty of providing a simple, well-defined experimental setup for the flame front/water mist interaction.
Someof the dificulty stems from the problem of generating, distributing and maintaaimgmogeneous concentration of drop
letsthroughout a chamber while gravity depletes the concentration and alters the droplet size by coalescence and agglomeratior
mechanismsExperiments conducted in the absence of gravity provide an ideal environment to study the interaction of water mists
andflames by eliminating these distortiefjects. In addition, microgravity eliminates the complex flow patterns induced between
theflame front andhe water droplets. The long duration and quality of microgravity in space flights provide the required condi
tions to perform the setup and monitoring of flame suppression experiments. Consequently, a series of experiments have beer
identifiedto be performed on the Combustion Module (CM-2) in the Space Shuttle. These consist of measuring the extinguishing
capabilityof a water mist on a premixed flame propagating along a tube. These experiments shouldh@ovdessary data
to obtain further understanding of the water mist suppression phenomena that can be later used to design and manufactur
appropriate fire suppression systems. In preparation for the orbital flights, experiments have been conducted on low-gravity
groundfacilities to obtain the preliminary data necessary to define the scientific objectives and technical issues of the spacecraft
experiments.
Derivedfrom text
FlamePropagation;Gas Mixtues; Water; Mist; Extinguishing;Flame Retadlants;Microgravity; Gravitational EffectsPara-
bolic Flight; Premixed Flames

19990053981Hosei Univ, College of Engineeringrokyo, Japan
Flame Investigation of \ery Lean Propane-Air Mixtur es Under Microgravity
Kawakami, T., Hosei Univ., Japan; Okajima, S., Hosei Univ., Japan; Sakuraya, T., Japan Space Utilization Promotion Center,
Japan; Fifth International Microgravity Combustion Workshop; May 1999, pp. 69-72; In English; See also 19990053965; No
Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Experiments on combustion of very lean mixtures in the vicinity of lower flammability limits are very important from the
viewpointof development on the combustion system for low fuel consumption and low emissions with high load engines. How
ever,accurate datan combustion characteristics of such mixtures are scarce duédoliiffs inherent in conventional measuring
techniques under normal gravityis well known that the flame behavior is strongly influenced by buoyancy under normal.gravity
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This influence is more pronounced near the lower flammability limits where flame speeds are vélgrisaquent|ythe data

suchas burning velocity and flammability limits of extremely lean mixtures obtained by conventional measuring techniques under
normalgravity are suspect. Thus, the present experinfes been carried out with quiescent mixtures for examining the-rregu

lar flame propagation and lower limits of flame propagation limit at very lean propane-air mixtures under micrddreséy
experiments were performed in the 490 m drop shaft of the Japan Microgravity Center located in Kamisunagawa, Hokkaido,
Japan.

Derivedfrom text

Gas Mixtues; Fuel CombustionMicrogravity; Gravitational EffectsFlame Popagation;Buoyancy;lgnition Limits

19990053984NASA Glenn Research Cent€lleveland, OH USA
Candle Flames in Microgravity
Dietrich, D. L., NASA Glenn Research Cent&ISA; Ross, H. D., NASA Glenn Research CentiSA; T'ien, J. S., Case &gtern
ReservdJniv., USA; Chang, P Case Wstern Reserve UnjWJSA; Shu, Y, Cummins Engine Co., Inc., USA,; Fifth International
Microgravity Combustion Wrkshop; May1999, pp. 81-84; In English; See also 19990053965; No Copyrigat; £ASI; A01,
Hardcopy;A01, Microfiche

This work is a study of a candle flame in a microgravity environment. The purpose of the work is to determine if a steady
(or quasi-steadyflame can exist in a microgravity environment, study the characteristics of the steady flame, investigate the pre-
extinctionflame oscillations observed in a previous experiment in more detail, and, fdetymine the nature of the interactions
betweertwo closely spaced candle flames. The candle flame in microgravity is used as a model of a non-propagating, steady-state,
purediffusion flame. The present work is a continuation of two small-scale, space-based experiments on candle flames, one on
the Shuttle and thether on the Mir OS. The previous studies showed nearly steady dim blue flames with flame lifetimes as high
as45 minutes, and 1 Hz spontaneous flame oscillations prior to extinction. The present paper summarizes the results of the model
ing efforts to date.
Author
Flames;Microgravity; Gravitational EffectsMathematical ModelsSpaceborne Experimentstame Stability;Computerized
Simulation

19990053987National Inst. of Standards andchnology Building and Fire Research Laksaithersbug, MD USA
Bursting Bubbles from Combustion of Thermoplastic Materials in Microgravity
Butler, K. B., National Inst. of Standardsd chnology USA; Fifth International Microgravity Combustiondféshop; May
1999, pp. 93-96; In English; See also 19990053965
Contract(s)/Grant(s): NASA Order C-32033-E; No CopyrighaiA CASI; A01, Hardcopy; AO1, Microfiche

Many thermoplastic materials in common use for a wide rariggplications, including spacecraft, develop bubbles-inter
nally as they burn due to chemical reactions taking place within the bulk. These bubbles grow and migrate until they burst at the
surface, forceably ejecting volatile gases and, occasionablgen fuel. In experiments in normal grayi§ashiwagi and Ohle
miller observed vapor jets extending a few centimeters from the surface of a radiatively heated polymethylmethacrylate (PMMA)
samplewith some molten material ejected into the gas phase. These physical phenomena complicated the combustion proces:s
considerablyln addition to the non-steady release of volatiles, the depth of the surface flegterdaby oxygen was increased,
attributedto the roughening of the surface by bursting events. The ejection of burning droplets in random directions presents a
potentialfire hazard unique to microgravityn microgravity combustion experimenas nylon \élcro fasteners and on polyethyl
enewire insulation, the presence of bursting fuel vapor bubbles was associated with the ejectialh pdrticles of molten fuel
as well as pulsations of the flame. For the nylon fasteners, particle velocities were higher than 30 cm/sec. The droplets burned
robustlyuntil all fuel was consumed, demonstrating the potential for the spread of fire in random directions over an extended dis
tance.The sequence of events for a burstidpble has been photographed by Newitt et al.. As the bubble reaches the fluid surface,
theouter surface forms a dome while the internal bubble pressure maintains a depression at the inner interface. Liquid drains from
thedome until it breaks into a cloud of droplets on the order of a few microns in size. The bubble gases are releasgpehegitlly
ing vortices in the quiescent surroundings and transporting the tiny droplets. The depression left by the escaping gases collapse:
into a central jet, which rises with a high velocity and may break up, releasing one or more relatively large drops (on the order
of a millimeter in these experiments). A better understanding of bubble development and bursting procedsets tifebafsting
behavior on burning rate of the bulk material, and the circumstances under wipctrtgylets are expelled, as well as their trajec
tories,sizes, and burning rates, is sought through computer modeling compared with experiment.
Derived from text
Bubbles;Bursts; Thermoplastic Resindjlicrogravity; Chemical ReactionsGravitational EffectsCombustion Physicfrops
(Liquids); Computerized Simulatiodathematical Models
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19990053989Ecole Nationale Superieure de Mecanique et d’Aerotechnique, Lab. de Combustion et de Detonique, Poitiers,
France
Laminar Diffusion Flames in Micro-Gravity: Experimental Results Leading to Mini-Texus-6
Vietoris, T., Ecole Nationale Superieure de Mecanique et d’Aerotechnique, France; Joulain, P., Ecole Nationale Superieure de
Mecaniqueet d’Aerotechnique, Francepfero, J. L., Maryland UniyUSA; Fifth International Microgravity Combustionor-
shop;May 1999, pp. 101-104; In English; See also 19990053965; Sponsored in part by the Minta Martin Research Foundation;
No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Oncea fuel is ignited the flame transfers heat to the surface and the combustible material pyrolyzes providing the necessary
gaseouduel to sustain the flame, this process is commonly referred to as mass burning. In normatgmawisature gradients
result in natural convective flows that are laminar when the scale is small, and transition to turbulence as the size of the fuel
increasesln spacecraft, where buoyancy is negligible, the flow is limited to that induced by the ventilation system. Characteristic
HVAC velocities are of therder of 0.1 m/s, therefore, the flow is expected to be laminar and parallel to the surface. The complex
mixed flow fire scenario observed in normal gravity is reduced to a classical combustigriBtedymmons Problem”. Natural
constraintsmposed by buoyancy and thefdiences between normal gravity fires and the laminar flame studied by Emmons have
preventedvalidation of this model. The advent of long-term space facilities motivates revisiting the work of Emmons since this
configurationrepresents a plausible fire scenario on board of a spacecraft. Lavid and Berlad incorpordistt tifdbabyancy
for a horizontal plate and Fernandez-Pello and Pagni extended this analysis presenting a mixed flow parameter that applied to any
orientation. Pagni and Shih used the Emmons analysis to study the flame length. All these studies relied on the assumption of
infinite chemistry none of them address the issue of stabiliheoretical work related to stability has been restricted to bléw-of
limits. Experimental work, using a gas burner explored the issues of stability and flow stfocuglecities between 0.2 and
1.4m/s.Hirano et al. showed an upper limit for the free stream velocity and a lower limit for the fuel injection vBlocitgntion
of a lower limit for the oxidizer flow is made. A study conducted by Torero et al. extended the range of velocities explored by
Hirano et al. Thermal expansion and fuel injection resulted in separation of the boundary layer and the formation of 3-D flow
patternghat altered the flame geometry but seemed to have only a minor stabilfectgoefthe flame. Extinction at low strain
rates was only observed for a minimum fuel injection velo@ite subject of flame stability under micro-gravity conditions for
free stream velocities smaller than 0.2 m/s has lagieltessed through flame spread studies with thin fuels. Experiments with thick
fuels, under these velocity regimes, are not very common since, in most cases, the micro-gravity time required is much longer
thanthat available in ground based facilitiese$tet al. conducted a series of quiescent flame spread studies over thermally thick
PMMA and observed that the flame spread rate decreases with time never reaching steady state conditions. The present worl
addressethe stability of a dffusion flame under micro-gravity conditions for free stream velocities smaller than 0.2 m/s. The fuel
usedis PMMA and the experiments are conducted under normal and micro-gravity conditions. Extensive ground experimentation
setsthe basis for the Mini-Gxus-6 sounding rocket experiment.
Derived from text
Diffusion Flames; Laminar Flow; Microgravity; Buoyancy; Gravitational Effects; Rocket Sounding; Flame Stability; Flow
Velocity; Free Flow;Convective FlowFlame Popagation

19990053992University of Southern Californjdept. of Aerospace and Mechanical Enginegtitag Angeles, CA USA
Detailed Studies on the Structue and Dynamics of Reacting Dusty Flows at Normal and Miogravity
Andac,M. Gurhan, University of Southern California, USA; Cracchiola, Brad, University of Southern California, USA;-Egolfo
poulos,Fokion N., University of Southern California, USA; Campbell, Charles S., University of Southern California-ifiBA;
InternationaMicrogravity Combustion \bkshop; May 1999, pp15-118; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1877; No Copyrightial: CASI; A01, Hardcopy; A04, Microfiche

Dustyreacting flows are of particular interest for a wide range of applications. Inert particles can alter the flammability and
extinctionlimits of a combustible mixture. Reacting particles can release substantial amount of heat and can be dsed either
power generation or propulsion. Accumulation of combustible particles in air can result in explosions which, for example, can
occurin grain elevators, during lumber milling and in mine galleries. Furthermore, inert particles are used as flow velocity markers
in reacting flows, and their velocity is measured by non-intrusive laser diagnostic techniques. Despite their importance, dusty
reactingflows have been less studied and understood compared to gas phase as well as sprays. The addition of solid particles ir
aflowing gas stream can lead to strong couplings between the two phases, which cdyriaendé, thermal, and chemical nature.
The dynamic coupling between the two phases is caused by the inertia that causes the phases to mésrentitretitities.
Furthermoregravitational thermophoretic, photophoretic, electrophoretidudibphoretic, centrifugal, and magnetic forces can
be exerted on the particles. In general, magnetic, electrophoretic, centrifugal, photophoretic, and diffusiophoretic can be
neglectedOn the other hand, thermophoretic forces, caused by steep temperature gradients, can be important. The gravitational
forcesare almost always present and cdadfthe dynamic responselafge particles. Understanding and quantifying the chemi
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cal coupling between two phases is a challenging task. However, all reacting particles begin this process as inert particles, and
theymust be heated before they participate in the combustion process. Thus, one must first understand the interactions of inert
particles in a combustion environment. The in-detail understanding of the dynamics and structure of dusty flows can be only
advanced by considering simple flow geometries such as the opposed-jet, stagnation-type. In such configurations the imposed
strainrate is well characterized, and the in-depth understanding of the details of the physico-chemical processes can be systemati
cally obtained. A number of computational and experimental studies on spray and particle flows have been conducted in stagna
tion-typeconfigurations. Numericallythe need for a hybrid Eulerian-Lagrangian approach has been identified by Continillo and
Sirignano,and the use of such approach has allowed for the prediction of the phenomenon of droplet flow reversal. Gomez and
Rosnethave conducted a detailed study on the particle response in the opposed-jet configuration, and thlegpartipteoretic
diffusivities were determined experimentalfung, Law and co-workers have conducted numerical studies offettteoéttrain

rate andemperaturgyradients on the dynamics of inert particles, as a way of understanding potential errors in experimental LDV
data that may arise from thermophoretic forces. This investigatiocoisihinedexperimental and numerical study on the details

of reacting dusty flows. The specific tasks are: (1) Experimental determination of laminar flame speeds, and extinction strain rates
of dusty flows at normal- and micro-gravity as functions of the particle type, particle initial diap@eteile initial number den

sity, and gas phase chemicalmposition; (2) Detailed numerical simulation of the experiments. Results are compared with exper
iments and the adequacy of theoretical models is assessed; and (3) Provision of enhanced insight into the thermo-chemica
couplingbetween the two phases.

Derived from text

ReactingFlow; Dust; Flow \elocity; Flame Popagation;Extinction; Strain RateMicrogravity; Particles; Combustion Physics;
MathematicalModels;Computerized Simulatioynamic Response

19990053993Lodz Univ, Dept. of Heat @chnology and RefrigeratipPoland
Combustion Mechanism of Dust Clouds in Micogravity
JarosinskiJozef, Lodz Uniy Poland; Podfilipski, Jerzyodz Univ, Poland; Fifth International Microgravity Combustiomik-
shop;May 1999, pp. 19-122; In English; See also 19990053965
Contract(s)/Grant(s): KBN-9T12A0271No Copyright; Aail: CASI; A01, Hardcopy; A01, Microfiche

Combustiorof suspended solid particles in air is important from the point of view of explosion hazards and several areas of
moderncombustion technology (various combustion systems of coal, propulsion systems, etc). Hbwelgrsical mechanism
of dust cloud combustion is still not well understood in comparison with a similar mechanism related to combustion ef homoge
neousgas mixtures. For a long time various closed vessel bombs were used to study combustion of dust mixtures, mainly by simu
lating the explosion conditions in accidents and by classifying the relative level of hazardsrehtlifiustsCognitive value of
closedvessel bomb experiments was very limited and resolved itself into collection of various eropéfazénts and indexes.
Empiricalknowledge from closed vessel bomb experiments was compiled in a number of monographs (hdddkoidht is
agood example). Apart from closed vessel bomb experiments, parallel investigations were carried out in search of reliable funda
mental data on dust combustion. These data imitated parameters typical for homogenous gas flames, such as laminar burnin
velocity, minimum ignition enagy, quenching distance and flame thickness. It was fautitese experiments that values of mea
sured parameters were comparable with experimental data for gas flames. Because the order of magnitude of measured dust flam
parametersvas the same as in gas flames, the processes controlling flame propagation in theshdlalshée similarAll these
datasupport the opinion of Smoot and co-workers, who reported series parametric predictions to identify the controlling processes
in premixed fine coal dust-air flame. It has been found as a result of these predictions, that the rate of flame propagation is con
trolled by the rate of streamwise moleculafudifon of oxygen and volatiles, together with heat conduction from the hot gas to
theparticles. On the other hand dust flames are vefgrdiit from gas flames propagating in homogenous mixtures. Bdsic dif
encesetween combustion of dust clouds and homogenous gas mixtures result mainlyfgmmabt in properties of those mix
tures.Dust cloud is a heterogeneous mixture. No metifatlst formation can secure uniform dust concentratiorbulence
usuallypresent in dust cloud combustion feliEntiates locadlust concentration, due to its vortical structure (centrifudatf
Non-uniformity of dust concentration results in a mdifusional combustion regime. In gas flames the entire heat is released
at the flame front. Imlustflames, only a small part of heat is released at the front, the remaining part being released far behind
it. In other words, propagation of the flame front through the mizdtire is not equivalent to release of the entire heat contained
in the dust fuel. Most of the experiments on dust combustion are carried out in vessels with pneumatic dispersion systems, where
turbulentmixing creates a dust-air mixture. In experiments carried out in microgravity conditions turbulent pulsations decay very
fast(in similar experiments carried out, RM8locity decreased from 10 m/s to 0.5 m/s in 0.2 s), while dust particles continue
to be in suspension. In such conditions, flame propagates in quiescent mixture withfeegpidibcal concentration. This would
result in diferent local burning velocities and infdi§ional combustion behind the flame front. The objective of the present work
is to report an experimental comparative study on tfeeedf turbulence and ignition system on dust combustion in the constant
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volume vessel and in open tube, provided both are in ground conditions and in a microgravity environment (created by falling
assemblyn the drop tower).

Derived from text

Turbulent Combustion; Dust; Microgravity; Turbulence Effects; Gravitational Effects; Heterogeneity; Combustion Physics;
Ignition SystemsElame Popagation

19990053994McGill Univ., Dept. of Mechanical Engineerinflontreal, Quebec Canada
Laminar Dust Flames: A Program of Microgravity and Ground Based Studies at McGill
Goroshin, Sam, McGill Univ., Canada; Lee, John, McGill Univ., Canada; Fifth International Microgravity Combustion Work-
shop;May 1999, pp. 123-126; In English; See also 19990053965; No Copyrigiit; BASI; A01, Hardcopy; A04, Microfiche
Fundamental knowledge of heterogeneous combustion mechanisms is required to improve utilization of solid fuels (e.g.
coal), safe handling of combustible dusts in industry, and solid propulsion systems. The objective of the McGill University
researctprogram on dust combustiontgsobtain a reliable set of data on basic combustion parameters for dust suspensions (i.e.
laminarburning velocity flame structure, quenching distanftammability limits, etc.) over a range of particle sizes, dust con
centrations, and types of fuel. This set of data then permits theoretical models to be validatbemnecessarynew models
to be developed to describe the detailed reaction mechanisms and transport processes. Microgravity is essential to the generatio
of a uniform dust suspension of arbitrary particle size and concentration. When particles with a characteoistihesiaeder
of tens of microns are suspended, they rapidly settle in a gravitational field. to maintain a particulate in suspension for time duration
adequatdo carry outtombustion experiments invariably requires continuous convective flow in excess of the gravitational set
tling velocity (which is comparable with and can even exceed the dust laminar burning velocity). This makes the experiments
turbulentin nature and thus rendetsmpossible to study laminar dust flames. Even for small particle sizes on the order of microns,
astable laminar dust flow can be maintained dalyrelatively low dust concentrations at normal gravity conditions. High dust
loading leads to gravitational instability of the dust cloud and to the formation of recirculation cells in the dust suspension in a
confined volume, or to the rapid sedimentation of the dense dust cloud, as a whole, in an unconfined volume. Many important
solid fuels such as carbon and boron also have low laminar flame speeds (of the order of several centimeters per secend). Convec
tion that occurs in combustion products due to buoyancy disrupts the low speed dust flames and makes observation of such flames
at normal gravity dificult.
Derived from text
Dust; Gravitational Instability; Laminar Flow; Fuel Combustion; Microgravity; Gravitational Effects; Particulates; Flames;
Heterogeneity

19990053999Colorado School of Minesolden, CO USA

Combustion Synthesis of Advanced Paus Materials in Microgravity Envir onment

Zhang,X., Colorado School dflines, USA; Moore, J. J., Colorado School of Mines, USA; Schowengeit, €olorado School

of Mines, USA; Johnsom). R, Colorado School of Mines, USA, Fifth International Microgravity Combustionkéhop; May

1999,pp. 145-148; In English; See also 19990053965; No Copyrighai):ACASI; A01, Hardcopy; A04, Microfiche
Combustiorsynthesis, otherwise known as self-propagating high temperature synthesis (SHS), can be used #ngroduce

neeredadvanced porous material implants whicfeothe possibility for bone ingrowth as well as a permanent structure-frame

work for the long-ternreplacement of bone defects. The primary advantage of SHS is based on its rapid kinetics and favorable

energeticsThe structure and properties of materials produced by SHS are strongly dependecborbtistion reaction condi

tions. Combustion reaction conditions such as reactoichiometryparticle size, green densitiie presence and use of diluents

or inert reactants, and pre-heating of the reactants, felttathe exothermicity of the reaction. A number of conditions must be

satisfiedin order to obtain high porosity materiads optimal amount of liquid, gas and solid phases must be present in the com

bustionfront. Therefore, a balance among these phases at the combustion front oneatdzkby the SHS reaction to successfully

engineema bone replacement material system. Microgravity testing has extended the ability to form porous products. Fhe convec

tive heat transfer mechanisms which operate in normal gravity, 1 g, constrain the combustion synthesis reactions. Gravity also

actsto limit the porosity which may be formed as the force of gravity serves to restrict the gas expansion and the liquid movement

duringreaction. Infiltration of the porous product with other phases can maodify both the extent of porosity and the mechanical

properties.

Derived from text

Combustion SynthesiBprous Materials;Microgravity; Gravitational Effects
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19990054001Academy of Sciences (USSR)st. of Structural Macrokinetics and Materials Scienescow USSR
Gasless SHS in Particle Clouds under Miargravity: Experiments Aboard the MIR Space Station
MerzhanovA. G., Academy of Sciences (USSR), USSR; Rogache8., Academy of Sciences (USSR), USSR; Sytsohev
E., Academy of Sciences (USSR), USSR; Fifth International Microgravity Combustiokstp; May 1999%p. 153-156; In
English; See also 19990053965
Contract(s)/Grant(s): RSC-6/97; No Copyrightaf: CASI; A01, Hardcopy; A04, Microfiche

Self-propagating high-temperature synthesis (SHS) is some special kind of combustion in solid (powdered) mixtures that
occursin anautowave mode and yields valuable refractory compounds or materials as products. SHS is known to invelve numer
ousphysical processes, such as melting of reagents and products, spreading of melt, droplet coaldsstmeantifconvection
in liquid metals and nonmetals, buoyancy of solid particles and bubbles in the melt, nucleation of solid products, crystal growth,
andsample deformation. Some of these processesfarteaf by gravityA few experimental works made update have shown
notabledifferences between SHS process conducted under microgravity and normal conditions. For the most SHStsgdiems,
combustioris known to proceed even at the bulk density ofgdgat normal gravityminimum relative green density is normally
about30%). Therefore, we can also expect that combustion will continue at still lowgeatenmsityln this work, we investigated
SHSprocesses in the pressed samples as well as in the bulk (loose) powders. In micrtgrduitiqppowder forms a cloud of
free-movingsuspended particles. The goaflour experiments are elucidation of the possibility of SHS in such clouds ard com
parativeanalysis of SHS products produced under normal and microgravity conditions.
Derived from text
Combustion Synthesis; Powder (Particles); Microgravity; Gravitational Effects; Spaceborne Experiments; Particle Density
(Concentration)

19990054003NASA Glenn Research Centéleveland, OH USA
Investigation of Diffusion Flame Tip Thermodiffusive and Hydrodynamic Instability under Micr ogravity Conditions
Wichman,l. S., Michigan State UniyUSA; Olson, S. L., NASA Glenn Research Centi8A,; Fifth International Microgravity
CombustionNorkshop; May 1999, pp. 163-166; In English; See also 19990053965; No Copyxigiit;GRSI; A01, Hardcopy;
A04, Microfiche

We employ the opposed flow flame-spread configuration in order to examine flame-front instabilifysibdiflames near
cold, solid boundaries. The thermoddi$ive and hydrodynamic instabilities can transform an initially planar flame front into an
irregularly curved, corrugated, possibly fragmented front. Under ordinary 1-g conditions, the buoyancy-induced flow masks the
thermo-diffusiveand hydrodynamic instabilities and produpé&mar flames. Such stable spreading flames have been observed
for decades in laboratory experiments. Experiments in zero gravity are necessary to produce unstable flame fronts. The thermo-
diffusive/hydrodynamianicrogravity instability appears in €lision flames suchs, for example: the candle flame oscillations
observeddy Dietrich et al.; smolder instabilities on a recent Space Shuttle flight. Dfasfiiwagi and S. Olson have attributed
thelatter to a lowered oxygen transport rate to the hot, reactive surface. Consider a burning surface near the flame extinction limit.
Theflow, or stretch, induced by the fili§ion flame is weak, hence buoyancy plays a small role, thereby enabling previously secon
dary mechanisms, such as differential thermo-diffusion, to become the most important mechanisms. The flame leading edge
becomesunstable; and difision flame breakup, oscillation, and rejoining all occur at a measurable frequency of approximately
O(1Hz). This project has only begun in January of this,yE289.to date, there have been no flight experiments on flame spread
instabilities. However, we have made numerous experiments in the NASA 2.2 and 5 second drop towers on flame spread over
very thin cellulosic fuels. & have been very fortunate through a combination of factors, to be explained, to obtain some interest
ing, perhaps even compelling, results oriudiion flame instability in the presence of heat losses to cold surfaces.
Derived from text
Cold Surfaces; Diffusion Flames; Flame Propagation; Leading Edges; Flame Stability; Microgravity; Gravitational Effects;
Flow Stability; Thermal Diffusionj~uel Combustion

19990054008Southwest Sciences, In&anta Fe, NM USA
Quantitative Species Measugments in Microgravity Combustion Flames using Neainfrar ed Diode Lasers
Silver, Joel A., Southwest Sciences, Inc., USA, Fifth International Microgravity Combustidtsiidp; May 1999, pp. 185-188;
In English; See also 19990053965
Contract(s)/Grant(s): NAS3-26553; NAS3-99140; No CopyrighgiACASI; A01, Hardcopy; A04, Microfiche

Understandinghe physical phenomena controlling the ignition and spread of flames in microgravity has importance for space
safetyas well as for characterizing dynamical and chemical combustion processes which are normally masked by buoyancy and
other gravity-related effects. Unfortunately, combustion is highly complicated by fluid mechanical and chemical kinetic pro-
cessesrequiring the use of numerical modeling to compare with carefully designed experiments. More sophisticated diagnostic
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methods are needed to provide the kind of quantitative data necessary to characterize the properties of microgravity combustion
as well as provide accurate feedback to improve the predictive capabilities of the models. Diode lasers are a natural choice for
useunder the severe conditions of low gravity experiments. Reliable, simple solidstattion at low power satisfies the opera

tional restrictions imposed by drop towers, aircraft and space-based studies. Modulation wavelength absorption spectroscopy
(WMS) provides a means to make highly sensitive and quantitative measurements of local gas concentration and, in certain cases
temperatureWith nearinfrareddiode lasers, detection of virtually all major combustion species with extremely rapid response
time is possible in an inexpensive package. Advancements in near-infrared diode laser fabrication technology and concurrent
developmenof optical fibers for these lasers led to their use in drop towers. Sincenfreaed absorption line strengths for over

toneand combination vibrational transitions are weaker than the mid-infrared fundamental bandtdhMigues are applied

to increase detection sensitivity and allow measurement of the major combustion gases. In the first microgravity species measure
ment,Silver et al. mounted a fib@oupled laser at the top of the NASA 2.2-sec drop t@amdrpiped the light through a single-
modefiber to the drop rig. A fiber splitter divided the light into eight channels that directed the laser beam across aamethane
propane diusion jet flame. The light beams were recaptured by a set of gradient index lenses, coupled back into separate fiber
opticlines, and transmitted back to detectors and electronics in the instrument packagse Bxperiments a 6-mm od fiber cable
(containingthe nine optical fibers) fell with the drop rig. Using separate detection and demodulation channels, spatial and temporal
(upto 20 Hz) maps of water vapor and methane concentrations were obtainéetiapgdifeights in the flames. While this appara

tuswas usefufrom a demonstration standpoint, several drawbacks needed attention before useful scientific measurements could
be obtained. First, eight lines of sight are somewhat fitseit for detailing the spatial profiles of the gas. Second, multiple detec

tion channels operating in parallel are both expensive and present a challenge for accurate calibration. As a result, a newer scanning
systemwas developed in our first contract under this program. The primary characteristic of this system is that it contains a single
detection channel and achieves "continuous” spatial resolution by scanning the laser beam across the flame region, then directing
thisbeam onto a single detect@hus spatiaineasurements are converted to a temporal series of data. The true spatial resolution

is limited only bythe beam diameter and width of the sweep. In these experiments the beam is focused to about 1-mm diameter
andscans across a region up to 4-cm wide.

Derived from text

Microgravity; CombustionQuantitative Analysiszas Mixtues; Flame Popagation;Concentration (Compositiongemicon-
ductorLasers;Flame Emperature

19990054010NASA Glenn Research Centéleveland, OH USA
Observations from the Microgravity Smoldering Combustion (MSC) Ultrasound Imaging System (UIS)
Walther,D.C., California Uniy, USA; Fernandez-Pello, A. C., California UnidSA; Anthenien, R. A., Air Force Research Lab.,
USA; Urban, D. L., NASA Glenn Research Centd&A; Fifth InternationaMicrogravity Combustion \Wkshop; May 1999,
pp. 193-196; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1252; NAG3-2026; No Copyrightails CASI; A01, Hardcopy; A04, Microfiche

The Microgravity Smoldering Combustion (MSC) experiment is a study of the smolder characteristics of porous combustible
materialsin a microgravity environment. The objective of the study is to provide a better understanding of the controlling mecha
nisms of smolder, both in microgravity and normal earth gravity. Experiments have been conducted aboard the NASA Space
Shuttle in the GAS-CAN, an apparatus requiring completely remote operation. Future GAS-CAN experiments will utilize an
ultrasoundmaging system (UIS). Thermocouples are currently used to measure temperature and reaction front velocities, but a
lessintrusive method is desirable, as smolderfiscaéd by heat transfer alofige thermocouple. It is expected that the UIS will
eventuallyreplace the existing array of thermocouples as a non-intrusive techvithoaet compromising data acquisition. Smol
deringis defined as a non-flaming, self-sustaining, propagating, exothermic, surface reaction, deriving its principal heat from het
erogeneous oxidation of the fuel. Smolder of cable insulation is of particular concern in the space program; to date there have been
a few minor incidents of overheated and charred cables and electrical components reported on Space ShiRiedlglyts.
the establishment of the International Space Station and other space facilities has increased interest in the study of smoldering
in microgravity because of the need to preempt the possikitit/or to minimize the fefct of a smolder initiated fire during the
operationof these facilitiesThe ignition and propagation of smolder are examined using both thermocouples and the UIS. The
UIS has been implemented into the MSC flight hardware. The syst@ridesinformation about local permeability variations
within a smoldering sample, which can, in tupe,interpreted to track the propagation of the smolder reaction. The method utilizes
the observation that transmission of an ultrasonic signal through a porous material increases with increasing peBimezgility
apropagating smolder reaction leaves behind a char that is higher in permeabilihetbaginal (unburnt) material, ultrasonic
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transmissiorcan be employed to monitor the progress of the primary reaction front, char evolutiowaigeal left by the smolder
reaction),pyrolysis, and condensation fronts.

Derived from text

Spaceborne Experiments; Gravitational Effects; Microgravity; SmoldeNgintrusive Meas@ment; Imaging Techniques;
Ultrasonics;Data Acquisition

19990054012Consiglio Nazionale delle Ricerchistituto Motori Naples , Italy
Optical Diagnostic of Droplets in Microgravity
Massoli, B, Consiglio Nazionale delle Ricerche, ltaly; Fifth International Microgravity CombustakaNop; May 1999, pp.
201-204; In English; See also 19990053965; No CopyrighdjlACASI; A01, Hardcopy; A04, Microfiche

The study of vaporizing/burning droplets is essential for understanding the mass and heat transfer processes in combustion
systemsMore and more sophisticated models have been developed to describe the transport phenomena inside droplets and ir
the outer environment. Despite their large use, especially in complex codes, up to now their experimental validation has been
extremelyscarce. A severe verification of droplet models is obtained by measuring droplet properties (size, temperature, and com
position) during heating-vaporization-burning process. Microgravity represents one of the most powerful tools when detailed
combustiorstudies have to be performed. In microgravity environments the absence of buoyancy permits in many cases the reduc
tion of three-dimensional problems to mono-dimensional ones with remarkable simplification of phenomenon complexity and
thusof modeling. Droplets, in this viewepresent one of the most emblematic cases. In this contribution, the application of light
scattering methods to study droplets in vaporizing/burning regime will be discussed. The proposed techniques are particularly
suitableto develop simple and compact equipment to study droplets in microgravity environments.
Derived from text
Vaporizing;CombustionDrops (Liquids);Transport Poperties;Temperatue Measuement;Size DeterminationComposition
(Property); Microgravity; Light Scattering

19990054013Howard Univ, Laser Spectroscopy LaWashington, DC USA
Laser Optogalvanic Spectroscopy pf Neon and Argon in a Discharge Plasma and its Significance for Microgravity
Combustion
Misra, PrabhakgrHoward Univ, USA; Haridass, C., Howard Unj\WUSA; Majot H., Howard Univ, USA,; Fifth International
Microgravity Combustion \Wrkshop; May 1999, pp. 205-208; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1677; NAGw-2950; No Copyrightaik CASI; A01, Hardcopy; A04, Microfiche

A detailed study of combustion mechanisms in flames, employingtased diagnostics, has provided good knowledge and
understanding of the physical phenomena, and led to better characterization of the dynamical and chemical combustion processes
bothunder low-gravity (in space) and normal gravity (in ground based facilities, e.g. drop towers). Laser induced fluorescence
(LIF), laserinduced incandescence (LII) and LIF thermometry have been widely used to peoigintrusive measurements and
to better understand combustion phenomena. Laser optogalvanic (LOG) spectroscopy has well-established applications in ion
mobility measurements, atomic and molecular spectroscopy, ionization rates, recombination rates, velocity measurements and
asa combustion probe for trace element detection. Absorpfientra of atomic and molecular species in flames can be obtained
via LOG spectroscopy by measuring the voltage and current changes induced by laser irradiation. There are different kinds of
processethat contribute to a dischg® current, namely: (1) electron impact ionization, (2) collisions among the excited atoms
of the dischage species and (3) Penning ionization. In general, at higher djsotzrents, the mechanism of electron impact
ionizationdominates over Penning ionization, whereby the latter is hardly noticeable. In a plasma, whenever the wafvelength
alaser coincides with the absorption of an atomic or molecular species, the rate of ionization of the species momentarily increases
or decreases due to lasessisted acceleration of collisional ionization. Such a rate of change in the ionization is monitored as a
variation in the transient current by inserting a high voltage electrode into the plasma. Optogalvanic spectroscopg@sdischar
has been useful for characterizing laser line-widths and for providing convenient calibration lines for tunable dye lasers in the
ultraviolet, visible and infrared wavelength regions.fBiént kinds of quantitative information, such as the electron collisional
ionizationrate, can be extracted from the complex processes occurring within thegisd¢hahe optogalvanicfeict (OGE),
thereis no problem of overlap from background emissions,hemte even weak signals can be detected with a high signal-to-
noiseratio, which makes the optogalvaniteet sensitive enough to resolvibrational changes in molecular bonds anéedif
encesn enegy levels brought about by &fent electron spins. For calibration purposes, neon g gaseous dischy@s have
beenemployed most extensiveljecause these gases are commonly usedfes bases within hollow-cathode lamps and-pro
vide an acceptable density of calibration lines. In the present work, our main aim has been to understand theptgsitaint
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processes responsible for the production of the OGE signal, based on the extensive time resolved optogalvanic waveforms
recordedand also to extract quantitative information on the rates of excited state collisional processes.

Derived from text

Combustion Physics; Microgravity; Optogalvanic Spectroscopy; Plasmas (Physics); Gas lonization; Gas Discharges;
Waveforms

19990054014Colorado Uniy, Center for Combustion and Environmental Research, BoudztJSA
Combustion of Metals in Reduced-Gravity and Extraterestrial Environment
Abbud-Madrid,A., Colorado Uniy, USA; Omaly R, Colorado Uniy USA; Branch, M. C., Colorado UnjyWJSA; Daily, J. W,
Colorado Univ., USA,; Fifth International Microgravity Combustion Workshop; May 1999, pp. 211-215; In English; See also
19990053965
Contract(s)/Grant(sNAG3-2220; No Copyright; ¥ail: CASI; A01, Hardcopy; A04, Microfiche

As a result of the ongoing exploration of Mars and the several unmanned and manned missions planned for the future,
increased attention has been given to the use of the natural resources of the planet for rocket propellant production and energ;
generationSince the atmosphere of Mars consists of approximately 95% carbon dioxide (CO2), ihithgassource of choice
to be employed for these purposes. Unfortunat@)? is also a final product in most combustion reactions, requiring further proc
essingto extract useful reactants such as carbon monoxide (CO), oxygen (02), and hydrocarbons. An exception is the use of CO2
as an oxidizer reacting directly with metal fuel. Since many metals burn vigomitisiO2, these may be used as angner
source and as propellants for an ascent/descent vehicle in sample-collection missions on Mars. In response to NASA's Human
Explorationand Development of Space (HEDS) Enterptissearch for appropriate in-situ resource utilization techniques, this
investigationwill study the burning characteristics of promising metal/CO2 combinations. The use of reduced geasiynil
to eliminate the intrusive buoyant flows that plague the high-temperature metal reactions, to remove the des$éctobfgraf
ity on the shape of molten metal samples, and to study the influence of radiative heat transfer fititeslichdisturbed by
naturalconvection. In studies with kge metal specimens, theirning process is invariably influenced by strong convective cur
rentsthat accelerate the reaction and shorten the burning times. Although these currents are nearly absent from small burning par
ticles, the high emissivity of the flames, rapééction,small length scales, and intermittent explosions make the gathering of any
usefulinformation on burning rates and flame structure vefficdif. This investigation has the ultimate goal of providing a-care
ful probing of flame structure and dynamics by taking advantagegef, lxee-floating spherical metal samples and their €orre
spondingiong burning times available in reduced gravitie first set of experiments has been conducted with magnesium (Mg)
sampledurning in the low-gravity environment generated by an aircraft flgargbolic trajectories. Owing to its high adiabatic
flametemperature, oxidizer/fuel ratio, and heat per unit mass ofdselell as its low toxicity and low ignition temperature, Mg
hasbeen identified as a promising metal fuel WitB2 as oxidizerThe experimental &frt is complemented by the development
of a numerical model combining gas-phase chemical kinetics and transport mechanisms.
Derived from text
Metal CombustionCarbon Dioxide;Gas-Metal InteractionsMetal Fuels;Gravitational EffectsMicrogravity; Extraterrestrial
EnvironmentsMathematical ModelsMagnesiumflame Stability;Flame Popagation

19990054015Titan Corp, AeroChem Research LalPrinceton, NJ USA
Combustion of Aerosolized Metal Patrticles in Miciogravity
Dreizin, E. L., Titan Corp., USA; Berman, C. H.jt&n Corp.,USA; Hoffman, \ K., Titan Corp., USA; \tenzi, E. B Princeton
Univ., USA,; Fifth International MicrogravitCombustion Wrkshop; May 1999, pp. 215-218; In English; See also 19990053965
Contract(s)/Grant(sNAS3-96017; No Copyright; veil: CASI; A01, Hardcopy; A04, Microfiche

The combustion behavior andteraction efects of multiple metal particles are addressed in this project. The microgravity
environmenpresents a unique opportunity to create an "aerosol” consisting of relatigly 3300 micron diameter particles,
so that both cloud flame structure and individual particle combustion behavior can be characterized simultaneously. The
microgravityexperiments are conducted using the 2.2 s NABWis Research Center drop towach test includes aerosolizing
metalparticles under microgravita delay required to produce a steadyosol, and igniting such an "aerosol” at constant pressure
using a hot wire igniter. The flame structure and details of individual particle combustion are visualized using both high speed
movieand regular speed video cameras. Combustion products are collected and analyzed after the experiment. A detailed descrip
tion of the experimental apparatus is given elsewhere. Microgravity experiments with magnesium particle aerosols have been con
ducted and experiments with zirconium particles are currently in progress. A numerical, time dependent model of the flame
propagatiorin magnesium aerosol is being developed.
Derived from text
Metal CombustionMetal Particles;Flame Popagation;Microgravity; Gravitational EffectsAemsols;Magnesium
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19990054017Semenov (N. N.) Inst. for Chemical Physie®scow Russia
Gravity Effect in Aluminum Dr oplet Ignition and Combustion
Assovskiy,l. G., Semenov (N. N.) Inst. for Chemical Physics, Russia; Zhigalina, O. M., Semenov (N. N.) Inst. for Chemical Phy
sics,Russia; Kuzhnetsg@. P.,.Semenov (N. N.) Inst. for Chemical Physics, Russia; Kolesnikov-SvirndreySemenov (N.
N.) Inst. for Chemical Physics, Russia; Fifth International Microgravity Combustion Workshop; May 1999, pp. 223-226; In
English;See also 19990053965
Contract(s)/Grant(sSRFBR-96-03-33775; INAS-93-2560-EXT No Copyright; Aail: CASI; A01, Hardcopy; A04, Microfiche

A distinguishing feature of aluminum combustisriormation of condensed products. Despite great significance of this pro
cess for many applications (from ceramic to dust formation in cosmos), there is not any commonly accepted theoretical model
of this process. First, it due to the difculties of experimental investigation. Thesdfidiflties are associated with high values
of temperature and concentrations gradients around burning particles that restrict application of the standard methods for diagnos
tics of chemical reactions. Additional difficulties are associated with free and induced convection complicating the streamline
flow around the burning particle. To overcome these problems, an advanced experimental technique was used in this study. It
allows one to determine the thermal structure of reaction zones and the products morphology at various moments of particle’s
ignition and combustion. This technique uses a special installation for multi-parametricadfssirdyle particle combustion in
low gravity environments. There are several reasons to investigate draptéton and combustion in the low- or microgravity
environmentFirst, the microgravity gives a unique opportunity to avoid non-regular disturbances introduced in the combustion
process by free convection. Such conditions, assumed in many theories, could provide a correct comparison of theoretical and
experimentatiata. Second, preliminary experiments hstvewn that morphology of condensed phases of combustion products
depends significantly on gravity level and otbkaracteristicef oxidizing gas-mixture. That is why the emphasis in this study
is on morphology of combustion products and their dependence on combustion conditions. The morphology characteristics of
condenseghase of combustion products have been determined in normal and low gravity environmehelsiagning and
transmission electron microscopy. Peculiar clusters and longitudinal macro-aggregates of spherical microparticles have been
foundin the products of low-gravity combustion under high-pressure. Correlation between geometrical characteristics of these
aggregates and pressure of oxidizing environment has been found.
Derived from text
Combustion Products; Convective Flow; Drops (Liquids); Free Convection; Gravitational Effects; Metal Combustion;
Microgravity; Microparticles;Morphology

19990054019Virginia Univ, Mechanical and Aerospace Engineeri@arlottesville, YA USA
Heterogeneous Combustion of Paus Graphite Particles in Normal and Microgravity
Chelliah,Harsha, Mginia Univ, USA; Miller, Fletchey National Center for Microgravity Researchnids and Combustion,
USA,; Pantano, David, iginia Univ., USA; KasimoyAslan, Mirginia Univ,, USA; Fifth International Microgravity Combustion
Workshop;May 1999, pp. 233-236; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1928; No Copyrightjal: CASI; A01, Hardcopy; A04, Microfiche

Combustiorof solid fuel particles has many important applications, including power generation and space proptlsion sys
tems. The current models available for describing the combustion process of these particles, especially porous solid particles,
includevarious simplifying approximations. One of the most limiting approximations is the lumping of the physical properties
of the porous fuel with the heterogeneous chemical reaction rate constants. The primary objective of the presentierxzlois to
a rigorous model that could decouple such physical and chemical effects from the global heterogeneous reaction rates. For the
purposeof validating this model, experiments with porous graphite particles of varying sizes and porosity are being performed
at NASA Lewis Research Centdihe details of the experimental and theoretical model developniertseé described.
Derived from text
Graphite; Mathematical ModelsMicrogravity; Fuel CombustionMetal Particles;Gravitational EffectsPorous Materials

19990054020California Univ, MAE Dept, Davis, CA USA
Combustion of Two-Component Miscible Droplets in Reduced Gravity
Shaw,B. D., California Univ, USA; Fifth International Microgravity Combustiondfshop; May 1999, pp. 237-240; In English;
Seealso 19990053965; No Copyrighty@il: CASI; A01, Hardcopy; A04, Microfiche

This paper presents recent theoretical and experimental results from an ongoing research program that deals with reduced-
gravity combustion of bi-component droplets initially in the mm size ramdaiger The primary objectives of the research are
to study the décts of droplet internal flows, thermal and solutal Marangoni stresses, and species vol&titencks on liquid
speciedransport and overall combustion phenomg@ng., gas-phase unsteadiness, burning rates, sooting, radiation, and extinc
tion). The research program utilizes a reduced-gravity environment so that buoyeoty af rendered negligibldse of lage
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dropletsalso facilitates visualization of droplet internal flows, which is important to this research. This program is a continuation
of extensive ground based experimental and theoretical research on bi-component droplet combustia@s Wwharh ongoing

for several years. The focal point of this research program is aéhgigriment (Bi-Component Droplet Combustion Experiment,
BCDCE). This flight experiment is still under development. Howesgapporting ground studiésmve been performed, and pre
liminary data have been obtained from flight experiments (Fiber Supported Droplet Combustion Experiment, FSDC-1 and
FSDC-2). These flight experiments were performed during the STS-73/USML-2 and STS-94/MSL- | missions. In the experi-
ments,dropletscomposed of low- and high-volatility species are burned. The low-volatility components are initially present in
smallamounts. As combustion of a droplet proceeds, the liquid surface mass fraction of the low-volatility component will increase
with time, resulting in a sudden and temporary decrease in droplet burning rates as theaghidpldteats to temperatures close

to the boiling point of théow-volatility component. This decrease in burning rates causes a sudden and temporary contraction
of the flame. The decrease in burning rates and the flame contraction can be observed experivfeagatiyments dfurning

rates as well as the onset time for flame contraction allfegtefe liquid-phase species fili§ivities to be calculated, e.g., using
asymptoticheory A goal of the research is to relatéeefive liquid species difisivities to droplet internal flow characteristics.
Dropletinternal flows will be visualized in future flight and ground-based experiments.

Derived from text

Drops (Liquids); Hydrocarbon Combustion; Internal Flow; Microgravity; Gravitational Effects; Flame Propagation; Space-
borneExperimentsBurning RateThermal StessesFlame Stability

19990054021lllinois Univ., Dept. of Mechanical EngineerinGhicago, IL USA
Experiments and Model Development for the Investigation of Sooting and Radiation Effects in Microgravity Droplet
Combustion
Manzello,Samuel L., lllinois Uniy, USA; Hua, Ming, lllinois Uniy, USA; Choi, Mun Y, lllinois Univ., USA; Dryer Frederick
L., Princeton Uniy, USA; Fifth International Microgravity Combustiondfkshop; May1999, pp. 241-244; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Combustion of fossil fuels represents a significant portion of the energy consumption in the world. For example, in 1997,
the equivalent of 1,800 million tons of oil was consumed in the USA. This staggering nuvhimr represents 25% of the total
world consumption, illustrates the nemat only for conservation, but for promotindieifency in required uses. Another consider
ation of equal importance is the impact of combustion orethéronment. Most practical emgrconversion processes involve
introductionof liquid fuels into an oxidizing environment in the form of sprays that are comprised of dimpieitsg in isolation
or in groups. Empirical engineering approaches to advancing combustion system design must be computationallyassisted if
areto make significant improvements while meeting more demanding emissions constraints in the future., toeoegtcal/
computationatlevelopments and experimentalidation of spray combustion remains a daunting task due to the complex cou
pling of a turbulent, two-phase flow with phase change and chemical reactions. Individual droplet behavior (igelitding
evaporation and combustion) has long been recognized as an important component for developing a better understanding of the
morecomplex spray combustion processes. Since the earlysl #€burning of an isolated droplet has been theoretically ana
lyzedin a spherically-symmetric configuration involving couplimfgchemical reactions and two-phase flow with phase change.
Sincethen, the simple 'd-squared-law’ analysis using an infinite reaction rate producing a thihdlsiveen superceded by fully-
transient computational models that describe the evolution of 50 chemical species using nearly 300 reversible reactions in the
gas-phasand detailed transport coupling in the liquid-phase. This level of description is required since new generations of time-
dependentomputational tools must embody compact, but realistic sub-models that accurately represent the properties and cou
pling of fluid dynamics, difusive processes, heat transand combustion. New computatiomabls based upon direct numerical
simulationand other methods hold promise for modeling multi-dimensional reacting systems. Computational resource limitations
and a desire to perform parametric calculations require that these tools utilize reduced representations of parameters including
degree of asymmetry and the scope of the description of chemical kinetics and other sub-model components. Unidimensional,
time-dependent, laminar, non-premixed combustion problems are critical to developing, testing, validating and systematically
reducingsub-models to produce descriptions that can be used in more applied computations. The scientific objectivderof this ef
areto elucidate the unresolved issues related to sooting and accompanying raditigrirethe simple, spherically-symmetric
configurationof isolated droplet burning in microgravity
Derived from text
Combustion Physics; Drops (Liquids); Mathematical Models; Microgravity; Radiation Effects; Soot; Gravitational Effects;
Burning Rate;Flames
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19990054022Cornell Univ, Ithaca, NY USA
Experimental Study of Nonane and Nonane/Hexanol Fuel Dplet Combustion in Microgravity
Avedisian,C. T., Cornell Univ, USA; Callahan, B. J., Cornell UniMUSA; Fifth International Microgravity Combustiondf-
shop;May 1999, pp. 245-248; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1791; No Copyrightjadl: CASI; A01, Hardcopy; A04, Microfiche

In this presentation we review experiments carried out on nonane droplets, and a nonane/hexanol droplet, burning in
microgravity to promote spherical symmetry. The nonane/hexanol combination was selected for the following reasons: 1) the
sphericallysymmetric burning history of nonane and nonane/hexanol mixtures has not been previously studied; 2) measurements
of the burning history of pure nonane droplets in air extend the existinpatsaf spherical droplet flames of soot-producing
fuelswhich are useful for testing detailed chemical kinetic models of the spherically symmetric droplet burning process; 3) nonane
andhexanol have almost identical boiling points so heterogeneous nucleation on a support fiber is unlikely; 4) hexanol does not
havea strong propensity for water vapor absorption; 5) hexanol produces less soot than nonane so that mixtures of nonane anc
hexanolshould show an &fct of composition on soot formation. The-fald gaswas atmospheric pressure air at room tempera
ture. Theevolution of droplet diameter was measured using high speed cine photography of spark-ignited droplets within a con
fined volume in a drop toweihe importance adoot formation during droplet combustion is derived from the fact that soot is
thebasic component of the particulate emission process that occurs in spray combustion. The complexity of soot formation moti
vatesa one-dimensional transport condition which is advantageous for modeling. Recent numericabfstindpst combustion
haveassumed spherical symmetry wheeoorporating such aspects as detailed chemistry and radiation, though soot formation
itself has not yet been included in any droplet combustion modeling effort. If radiation is not important as would be the case
for'small’ droplets (i.e., droplets with initial diameters less than about Jmm), soot formation cam éeadnlinear burning pro
cess and a time-varying burning rate, (non-linear burning of a non-sooting fuel like methanol is due to water vapor absorption
onthedroplet. The classical quasi-steady droplet burning theory predicts a linear evolution of droplet diameter in scaled coordi
natesfor any fuel type.
Derived from text
CombustiorChemistry;Drops (Liquids);Fuel CombustionMicrogravity; NonanesSoot;Gravitational EffectsBurning Rate

19990054023Nihon Univ, Dept. of Aerospace Engineerirfgunabashi, Japan
Influence of Acoustic Field on Doplet Combustion in Microgravity
TanabeM., Nihon Univ., Japan; Aoki, K., Nihon UniyJapan; Sato, K., Ishikawajima-Harima Heavy Industries Co. Ltd., Japan;
Fujimori, T., Ishikawajima-Harima Heavy Industries Co. Ltd., Japan; Fifth International Microgravity Combistikshop;
May 1999, pp. 249-252; In English; See also 19990053965; No Copyrigdit; BASI; A01, Hardcopy; A04, Microfiche

Combustion of an isolated fuel droplet in an acoustic field is investigated by microgravity experiments. The influence of
acoustidield is examined by varying sound pressure level and frequency of sound. Configuration of flames and soot and burning
rateis determined. As a result, hemispheric and conical flaresbserved under the presence of sound depending on the sound
pressure level. Ring-shaped soot coagulation (soot-ring) is observed as well for a moderate loudness of sound. Burning rate is
significantlyenhanced by sound and this is clarified to be able to explain by the enhancement mass/heat transfer by convection
inducedby the sound.
Author
Drops (Liquids); Combustion Physics; Acoustics; Burning Rate; Gravitational Effects; Microgravity; Soot; Sound Waves;
Flames

19990054024NASA Glenn Research Centéleveland, OH USA
Vortex/Flame Interactions in Microgravity Pulsed Jet Diffusion Flames
BahadoriM. Y., Science andéchnology Development Corp., USA; Hegde, U., National Centévliitrogravity Research on
Fluidsand Combustion, USA, Stockd. P, NASA Glenn Research Cent&fSA, Fifth International Microgravity Combustion
Workshop;May 1999, pp. 255-258; In English; See also 19990053965
Contract(s)/Grant(s): NAS3-98031; NCC3-544; No CopyrightilA CASI; A01, Hardcopy; A04, Microfiche

The problem of vortex/flame interaction is of fundamental importanderbulent combustion. These interactions have been
studiedin normal gravitylt was found that due to the interactions between the imposed disturbances and buoyancy induced insta
bilities, several overall length scales dominated the flame. The problem of multiple scales does not exist in microgravity for a
pulsedlaminar flame, since there are no buoyancy induced instabilities. The absence of banyedtion therefore provides
anenvironment tetudy the role of vortices interacting with flames in a controlled mamhere are strong similarities between
imposedand naturally occurring perturbations, since both can be described by the same spatial itis¢ainilityence, imposing
a harmonicdisturbance on a microgravity laminar flame creatiescts similar to those occurring naturally in transitional/turbu
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lent diffusion flames observed in microgravity. In this study, controlled, large-scale, axisymmetric vortices are imposed on a
microgravitylaminar difusion flame. The experimental results and predictions from a numerical model of transiefugedrdif
flamesare presented and the characteristics of pulsed flame are described.

Author

Diffusion Flames; Flame Propagation; Microgravity; Turbulent Combustion; Vortices; Gravitational Effects; Laminar Flow;
Spaceborn&xperiments

19990054025NASA Glenn Research Centé€lleveland, OH USA
Characteristics of Non-Premixed Turbulent Flames in Microgravity
Hegde, U., National Center for Microgravity Research on Fluids and Combustion, USA; Yuan, Z. G., National Center for
Microgravity Research on Fluids and Combustion, USA; StqdkeP, NASA Glenn Research Cent&tSA; Bahadori, M. Y,
Science and Technology Development Corp., USA; Fifth International Microgravity Combustion Workshop; May 1999, pp.
259-262;In English; See also 19990053965; No CopyrighgiA CASI; A01, Hardcopy; A04, Microfiche

Themomentum of the fuel (and/or air) jet is important in classifying gas-jetstih flame behavioNormal-gravity data
on gas-jet flames show that the flame height (non-dimensionalized with résgecefective diameter) can be correlated to a
densityweighted Froude number in the buoyancy-dominated limihe momentum-dominated limit this non-dimensional flame
heightasymptotes to eonstant value. The momentum-dominated limit under normal gravity conditions is usually obtained for
very high injection velocities which in turn results in high values of the inje®ieynolds numbef his results in a complicated
flame structure because of thedarnumber of turbulence scales involved. In order to gain better insight into the structure of these
flamesit would be useful to reduce the injection Reynolds number while still maintaining turbulent conditions. This can be done
in microgravity where momentum-dominated turbulent flames are obtained at much smaller velocities than in norméi gravity
this paper experimental results on thdeadts of nozzleliameter and fuel dilution on flame height are discussed. The experimental
values are compared with predictions from a numerical procedure utilizing the standard k-epsilon turbulence model. Flame height
scalingwith nozzle sizeand dilution is established. Béfences between model predictions and measurements are presented. In
orderto explain these diérences, evolutions of turbulent spectra aagldr microscale along the flame axis are considered.
Derived from text
Diffusion Flames;Dilution; Microgravity; Momentum;Turbulent FlamesFuel Combustioni-lame Popagation;Gravitational
Effects;Nozzle Flow

1999005402 7Michigan Univ, Dept. of Aerospace Engineerirgnn Arbor, Ml USA
Flame-Vortex Interactions in Micr ogravity to Impr ove Models of Tirbulent Combustion
Driscoll, James F-Michigan Univ, USA; Fifth International Microgravity Combustiondfshop; May 1999, pp. 267-270; In
English; See also 19990053965
Contract(s)/Grant(s): NAG3-1639; No Copyrightiadl: CASI; A01, Hardcopy; A04, Microfiche

A unique flame-vortex interaction experiment is being operated in micrograwtyén to obtain fundamental data to assess
the Theory of Flame Stretch which will be used to improve models of turbulent combustion. The experiment provides visual
imagesof the physical process by which an individual eddy in a turbulent flow increases the flame surface area, changes the local
flame propagation speed, and can extinguish the reagtierhigh quality microgravity images provide benchmark data that are
free from buoyancy effects. Results are used to assess Direct Numerical Simulationk.df{&lasanath at NRL, which were
run for the same conditions.
Derived from text
Flame Propagation; Microgravity; Computerized Simulation; Turbulent Combustion; Vortices; Gravitational Effects; Mathe-
matical Models

19990054028Michigan Univ, Lab. for Turbulence and CombustipAnn Arbor, MI USA
The Interaction of a Vortex Ring with a Diffusion Flame Under Microgravity Conditions
Chen,Shin-Juh, Michigan UniyUSA; Dahm, Werner J. A., Michigan UniyUSA,; Fifth International Microgravity Combustion
Workshop;May 1999, pp. 271-274; In English; See also 19990053965; No Copyriglit; BASI; A01,Hardcopy; A04, Micre
fiche

Turbulentdiffusion flames represent by far thegestclass of combustion problems, with applications ranging from aero
space propulsion systems, to industrial combustion processes, and to utility power generation systems. Direct investigation of
turbulentflame processes to identify the fundamenttdat$ of elementary flowransport, and combustion phenomena can be
difficult. Flame-vortex interactions provide a way to isolate these fundamental elements and study them under carefully control
lable conditions. The flame-vortex configuration used in this study allows direct study of many of these phenomena, but has not
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previouslybeen accessible to experiments owinthefact that such investigations can only be conducted under microgravity
conditionsas shown by Chen & Dahm (1996, 1997). Limiting theoretical analyses by Karagozian & Manda (1986) and Manda
& Karagozian (1988) for the corresponding two-dimensional problem allow comparisons, as do recent direct numerical simula
tionshy James & Madna (1996). Here we present results reveafagjsebf heat release and radiation on the combustion process.
Author

Diffusion FlamesMortex Ringsjlame Popagation;Microgravity; Turbulent FlamesCombustion Physic§urbulence Effects;

Fuel Combustion

19990054030NASA Glenn Research Centéleveland, OH USA
Combustion of Interacting Droplet Arrays in a Micr ogravity Envir onment
Dietrich, D. L., NASA Glenn Research CentelSA; Struk, PM., National Center for Microgravity Research on Fluids and-Com
bustion, USA; Kitano, K., Hokkaido National Industrial Research Inst., Japan; lkegami, M., Hokkaido National Industrial
Research Inst., Japan; Fifth International Microgravity Combustion Workshop; May 1999, pp. 281-284; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Investigationsnto droplet interactions date back to Rex et al. Recefatigamalai and j&an and Annamalai published exten
sive reviews of droplet array and cloud combustion studies. The authors studied the change in the burning rate constant, k, (relative
to that of the single droplet) that results from interactions. Under certain conditions, there exists a separation distance where the
dropletlifetime reaches a minimum, or average burning rate constant is a maxi&dditionally, since inteidroplet separation
distance, L, increases relative to the droplet size, D, as the burning proceeds, the burning rate is not constant throughout the burn
but changes continuously with time. Only Law and co-workers and Mikami et al. studied interactions under conditions where
buoyantforces were negligible. Comparing their resultth existing theoryLaw and co-workers found that theory over predicted
the persistency and intensity of droplet interactions. The droplet interactions also depended on the initial array configuration as
well as the instantaneous array configuration. They also concludedtapétt heating was retarded due to interactions and that
the burning process did not follow the "D-squared” l&ikami et al. studied the combustion of a two-droplet array of heptane
burningin air at one atm pressurenmicrogravity They showed that the instantaneous burning rate constant increases throughout
thedroplet lifetime, even for a single droplet. Also, the burn time of the array reached a minimum at a critidebpiétrspacing.
In this article, we examine droplet interactions in normal and microgravity environments. The microgravity experiments were
in the NASA GRC 2.2 and 5.2 second drop towers, and the JAMIC (Japan Microgravity Center) 10 second dr8Speoiakr
emphasiss directed to combustion under conditions that yield finite extinction diameters, and to determine how droplet interac
tionsaffect the extinction process.
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pp. 285-288; In English; See also 19990053965
Contract(s)/Grant(s): NAG3-1884; No Copyrightial: CASI; A01, Hardcopy; A04, Microfiche

Combustiorexperiments using arrays of droplets seek to provide a link between single droplet combustion phenomena and
the behavior of complex spray combustion systems. Both single droplet and droplet array studies have been conducted in
microgravityto better isolate the droplet interaction phenomena and eliminate or reduce the confofiectmgfdiuoyancy-in
ducedconvection. In most experiments involving droplet arrays, the droplets are supported on fibers to keep them stationary and
closetogether before the combustion event. The presence of thehitveever disturbs the combustion process by introducing
asource of heat transfer and asymmetry into the configuration. As the number of drops in a droplet array increases, supporting
thedrops on fibers becomes less practical because of the cumulédisteoéthe fibers on the combustion process. The overall
objective of this research is to study the combustion of well-characterized drop clusters in a microgravity environment. Direct
experimentabbservations and measurements of the combustion of droplet clusters wouldd# gdprin our current under-
standing of droplet and spray combustion and provide unique experimental data for the verification and improvement of spray
combustiormodels. This paper describes current work on the design and performance of an apparatus to generate and stabilize
dropletclusters using acoustic and electrostatic forces.
Author
Drops (Liquids),Clusters;Electrostatics;Acoustic Levitation
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19990054032Nihon Univ, College of Industrial @hnology Narashino, Japan
Micr ogravity Experiments on Combustion of Monodispersed and Mono-Sized Fuel Bplet Clouds
Nomura,H., Nihon Univ, Japan; Koyama, M., Nihon Unj\Japan; Ujiie, ¥ NihonUniv., Japan; Sato, J., Ishikawajima-Harima
HeavylIndustries Co. Ltd., JapaMpda, S., National Space Development Agedayan; Fifth International Microgravity Cem
bustionWorkshop; May 1999, pp. 289-293; In English; See also 19990053965; No Copyrigitt;GRSI; A01, Hardcopy; A04,
Microfiche

Monodispersed and mono-sized droplet clouds as a simple model of sprays have been applied to fundamental studies on spray
combustion by some researchers.dgiyne andCohen Mizutani and Ogasawara and Hayashi and coworkers investigated mainly
flammability limits of droplet clouds. They used droplet clouds falling down in a combustion tube. Hayashi and Kumagai investi
gated flame propagation in stationary droplet clouds. to realize uniform and stationary droplet clouds, they developed a rapid
expansiorapparatus, which was based on the principle ilddi’s cloud chambeiThey used small dropletouds for experiments
becausdarge droplets fell down during the generation process of droplet clouds. In the present work, flame propagation in fuel
dropletclouds was studied experimentally withagid expansion apparatus prevent droplets from falling down by grayity
for large droplet clouds, experiments were performed under microgravity conditions. A new type of rapid expansion apparatus
was developed for microgravity experiments.
Derived from text
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Autoignition of a Fuel Droplet in Supercritical Gaseous Envionments under Microgravity in a Drop Shaft
Kadota, Toshikazu, Osaka Prefecture Univ., Japan; Nakainkyo, Akira, Osaka Prefecture Univ., Japan; Hirota, Shuichi, Osaka
PrefecturelUniv., Japan; Segawa, Daisuke, Osaka Prefecture,Japan; Fifth InternationMicrogravity Combustion \6k-
shop;May 1999, pp. 303-306; In English; See also 19990053965; No Copyrigtit; BASI; A01, Hardcopy; A04, Microfiche

The operating pressure in the combustion chamber of internal combustion engines which use liquid fuel spray has increased,
andoften exceeded the thermodynamic critical pressure of the liquid fuel of frequent utilization for the higher tffieremadyef
andhigher rate of heat release. In such conditions, the liquid fuel droplets are allowed to burn in the gaseous environments of which
temperature and pressure exceed the critical conditions of the liquid fuel. In spite of the extensive efforts, there is still lack of
knowledgeon the combustion of a fuel droplet in supercritical gaseous environments. This has caused us to be involved in a series
of a research programs designed for obtaining the detailed information leading to the deep understanding of the combustion phe
nomenaof fuel droplets in supercritical gaseous environments under micrografgyfirst phase of the experimental study has
beendone on the combustion of a fuel droplet undé@rogravity during the parabolic flight of aircraft. Photographic observation
wasmade of a fuel droplet evaporating inside a luminous sooting flame which was subje¢htetddokward irradiation of an
intensive laser light. This resulted in the determination of the time histories of the droplet diameter and hence the burning rate
constantAlso measured were the ignition del#ye burning life time and the flame diameter
Derived from text
Burning Rate;Combustion Physic€ritical Pressue; Drops (Liquids);Fuel SpraysMicrogravity; Spontaneous Combustion;
Fuel Combustionflame Popagation
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Park, J., Korea Advanced Insf. Science andéchnology Korea, Republic of; lwahashi,, Tlohoku Univ, Japan; Kobayashi,
H., Tohoku Univ, Japan; Niioka, .T Tohoku Univ, Japan; Fifth International Microgravity CombustionMshop; May 1999,
pp.307-310; In English; See also 19990053965; No CopyrighilACASI; A01, Hardcopy; A04, Microfiche

Theresearches on flame spread of a droplet array are useful for understanding the fundamental mechanism of spray combus
tion. However the flame size of a suspended single droplet is more than 1.0 mm and a spreading flame of a fuel droplet array is
muchlarger than the single droplet flame, so that natural convection extensifeztsahe flame spread phenomenon especially
in a high-pressure environment. In this stuthme spread experiments of a n-decdroplet array were conducted over the wide
pressurgange from ordinary pressure to supercritical pressurtgedtiel in microgravity to eliminate the natural convection.
Flamespread rates were measured by OH emission images recorded by an intensified higlispekih-speed Schlieren
observationsvere also conducted and flame sprehdracteristics around the critical pressure without natural convection were
discussed.
Derivedfrom text
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Effects of Gravitational Acceleration on High Pressue Combustion of Methanol Doplets
ChauveauC., Centre National de la Recherche Scientifique, FrariedfeyB., Centre National de la Recherche Scientifique,
France;Goekalp, I., Centre National de la Recherche Scientifique, France; Segawa, D., Osaka Prefectdspbaimitadota,
T,, Osaka Prefecture Unj\Japan; Nakainkyo, A., Osaka Prefecture Udiapan; Fifth International Microgravity Combustion
Workshop;May 1999, pp. 31-314; In English; See also 19990053965; No Copyrigh&ilACASI; A01, Hardcopy; A04, Micro
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A Franco-Japanese cooperative research program on microgravity combustion has been initiated since 1996; part of this pro
gramis devoted to understand the combustion processes of methanol droplets under high pressure conditions. Methanol is consid
eredto be one of the most promising candidates as alternative fuel for several applications. Also, the operating pthesures in
combustiorchamber of liquid fueled internal combustion engines are increasing for higher thdicrehey. Liquid fuel droplets
burntherefore in high pressure gaseous environments and the ambient pressure ofterttexceagdal pressure of the fuel. A
reviewof the literature indicates that the combustion characteristics of fuel droplets burning in high-pressure gaseous environ
mentsremain lagely unexplored. For example, it was fousxperimentally under microgravity conditions and theoretically that
theburning rate of various fuels shows a maximum around the critical pressure. Hatve\rirning rates obtained in a recent
experiment under microgravity conditions did not show a peak anbenctitical pressure. The fidulty in the experiments on
droplet combustion arises from the combustion generated buoyant flow in normal gravity, which is enhanced in high-pressure
gaseougnvironments. The reduced surface tension of the droplet burning in high-pgessewas environments does not allow
theuse of the well-known suspended droplet technique in nagragity. Microgravity conditions dér therefore the opportunity
to perform droplet combustion experiments in an environment free from the effect of gravity induced natural convection. The
primary objective of our study is to obtain the detailed information needed for the understanding of the combustion process of
asingle methanol droplet in high-pressure gaseous environments. The present paper daseniyesults on the combustion
of a methanol droplet under variable ambient pressures and gravitational accelerations. The experiments were conducted unde
normalgravity, and under microgravity with the use of the parabolic flights of the CABE® airplane in France and the drop
shaftat JAMIC in Japan.
Derived from text
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Ignition, Transition, Flame Spread in Multidimensional Configurations in Microgravity
Kashiwagi,Takashi, National Inst. of Standards die¢hnology USA; Mell, Wiliam E., National Inst. of Standards andchnol-
ogy, USA; Baum, Howard R., National Ingtf Standards andethnology USA; Olson, Sandra, NASA Glenn Research Center
USA,; Fifth International Microgravity Combustiondkshop; May 1999, pp. 333-336; In English; See also 19990053965
Contract(s)/Grant(s): NASA Order C-32001-R; No Copyrightaih CASI; A01, Hardcopy; A04, Microfiche

In the inhabited quarters of orbiting spacecratft, fire is a greatly feared hazard. Thus, the fire safety strategy in a spacecraft
is (1) to keep any fire as small as possible, (2) to detect any fire as early as possible, and (3) to extinguish any fire as quickly as
possible.This suggests that a material which ugdeis a momentary ignition might be tolerable but a material which permits a
transitionfrom a localized ignition to flame spread would significantly increase the fire hazard in a spacecraft. If the transition
doesnot take place, fire growth does not ocdtirerefore, it is critical to understand what process controls the transition. Many
previousworks have studied ignition and flame spread separately or were limited to a two-dimensional configuration. In,this study
time-dependenthenomena of the transition over a thermally thin sample is studied experimentally and theoretically in two- and
three-dimensiongRD,3D) configurations. Furthermore, localized ignition can be initiatéde center portion of thermally thin
papersample instead of at one end of the sample. Thus, the transition to flame spread could occur either toward upstream or down
streamor both directions simultaneously with an external flowthis presentation, the ifence in the transition between the
3D and 2D configurations is explained with the numerically calculated data. Fioresulfy narrow samples edgefetts exist.
Some results on this issue are presented. New analysis of the surface smoldering experiments conducted in the space shutt
STS-75flight is also described.
Derived from text
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With support from a previous NASA grant, NAG3-161 1, the PI studied teetebf diluent type, the addition of sub-flam
mability-limit concentrations of combustible gases, #Hredefects of concurrent buoyant flow on flame spread processes. The
resultsof these studies are reported and directfonshe current grant outlined. Most experiments were conducted in a 20 liter
combustiorchamberExactly the same apparatus was used for 1 g and microgravity teststethefahert gases He, AN2,
CO2 and SF6 on flame spread were tested since they provide a variety of radiative properties and oxygen Lewis numbers. CO
andCH4 were used for the gaseous fuels in partially-premixed atmosphere tests, f3H82nd NH3 for 1 g tests onlip
mostexperiment$d cm wide Kimwipe samples 15 cm long were used and were held by aluminum quenching plates. The samples
were ignited by an electrically-heated Kanthal wire. The flame spread process was imaged via three video cameras and a lase
shearingnterferometer
Derived from text
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Observation of Flame Spead along Solid Fuel Particle Array in Microgravity: Effect of Surrounding Gas Condition
Fujita, Osamu, Hokkaido Univ., Japan; Ito, Kenichi, Hokkaido Univ., Japan; Nogami, Manami, Hokkaido Univ., Japan; Fifth
InternationaMicrogravity Combustion \@tkshop; May 1999, pp. 341-344; In English; See also 19990053965; No Copyright;
Avail: CASI; A01, Hardcopy; A04, Microfiche

In fuel particle cloud combustion such as spraguwerized coal combustion individual particle burns with spherical flame
because the particle size is small enough to neglect the effect of buoyancy. However, as each particle is too small it is difficult
to observethe combustion phenomena. Even if simulation of the fine particle combustion wéhdare particle is tried, thefett
of buoyancy becomes significant because of tlgetaBrashof number with Iger size. Therefore, the use of microgravity envi
ronmentis quite efective to do the simulation experiments. For this reason many experiments on fuel droplet combustion have
beenperformed in microgravitySingle droplet, interferenc# fuel particle flames, and flame spreading over fuel droplet.array
However,experiment on flame spreading over solid particle array in microgravity is limited. The flame spread over solid particle
arraycanbe a simulation of flame spreading of spray combustion of high boiling point fuel or the pulverized coal combustion,
in which the evolution process of volatile matter is dominant for the flame propagation. In the previous research the flame spread
ing over foamed polystyrene particle array have been investigated to know the effect of surrounding gas condition such as O2
concentratiorand inert dilution gas as well as particle spacing on the flame spreading phenomena. In the present Yewtk the ef
of pressure in the range of 0.25 to 2.5 atm have mainly been discussadparison with the &fct of the parameters reported
in the previous work.
Derived from text
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19990054045Hokkaido Univ, Dept. of Mechanical Engineerin§apporo, Japan
Combustion of 2-Dimensionally Arranged Fuel Samples Under Miargravity Conditions
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In the combustors of jet enginesrocket engines, fuel droplets burn in droplet clouds and their combustion mechanism is
differentfrom that of single droplets because of the interaction between the dropletdraplet combustion and droplet array
combustiorhave been studied experimentally to investigate the baitianism of the interaction. These simple arrangements
areeffective to improve basic understandings of group combustion from the microscopic viewpaintdéFstand the interaction
from the macroscopic viewpoint, on the other hand, it is desiralolesirve burning droplets which are arranged two or three
dimensionallylt is a promising method to simulate group combustion by placing some spherical fuel samples thpge enlagh
to afford easy arrangement and observation. When the fuel sample’s size is large, however, the effect of natural convection
increasesmodifying the combustiofield. to eliminate the &ct of natural convection, the authors employed microgravity envi
ronment.Butanol and hexanol are employed as fuels and they are mixed into polyethylene-glycol to make them solid state in room
temperatureThis treatment enables us easy set up of initial sample diaametesample arrangement. Group combustion is-simu
latedwith large fuel samples arranged 2-dimensionaliffects of sample space on flame shape and droplet life time are-investi
gatedexperimentally
Derived from text
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Melikhov, A. S., All-Russian Inst. for Fire Safety, Russia; Bolodyan, I. A., All-Russian Inst. for Fire Safety, Russia; Potyakin,
V. I, All-Russian Inst. for Fire SafetiRussia; lvanagvA. V., Academy of Sciences (USSR), USSR; Alymdwv=, Academy of
Sciences (USSR), USSR; Smirnov, A. B., Academy of Sciences (USSR), USSR; Belov, D. Y., Academy of Sciences (USSR),
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tion Workshop; May1999, pp. 361-364; In English; See also 19990053965; No Copyright; 8ASI; A01, Hardcopy; A04,
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The tendency in space-mission development is that as overall spacecraft mass decreases, the use of polymer materia
increasesThese materials as a paftthe structure and hardware present the primary flammable payload of the spacecraft. In the
oxygen enhanced environment of spacecraft, the dafigefire becomes real. In order to ensure fire safegearchers in many
countriesare evaluating material flammability in microgravitynique data were collected to describe material flammability in
microgravity,and new flammability parameters were identified. The material combustion at its limit is characterized by-the limit
ing flow velocity (V(sub lim))which is required to sustain a fire in micrograyvand by the level of microgravity (g(sub lim))
itself. These parameters appeared to depend on oxygen concentration (C(sub ox)) in the environment, and the quantitative depen
dency was recovered. The physical parameters described above are essential to characterize flammability of thespzaterial
andthus to promote fire safetit is extremely dficult and expensive to conduct experiments in real microgravity (in the drop
tower;in the airplane, flying along a parabolic trajectory; on the space station). Therefore, it became advantdgeelop new
methodgo evaluate material combustion and ignition in the gremdronment with suppressed convection. A specific method
was developed that makes it possible to create a physical model of polymer material ignition and combustion in simulated
microgravity. This method is based on material flammability evaluation in the flat moving layer of gaseous media that contains
oxygen(the Narrow Channel apparatus). The gaseous media flows betweparddlel horizontal plates, that are closely spaced
andheavy enough to maintain a uniform wall temperature. The sample of the evaluated material is pakitigrtbeé longitudi
nal axis of the apparatus on the end of the hpldeich is operated by the drive mechanism. The gas mixture of prescribed (C(sub
ox)) is blended and then flows through the channel. Flow velocity setting for the test i®basesiously obtained results of
flow calibration using smoke visualization technique. Woek presents some of the results of Narrow Channel testing compared
to the results of space experiment in Skorost test apparatus on Orbital Station Mir in 1998.
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Thereis a reed for improved gpticd diagnostt method for use in microgravily combustim researchSectroscop methods
with fag time respone that can provide @solue mncentratios and concentratia profiles d importan chemicé species in flames
are needed to facilitate the understanding of combustion kinetics in microgravity. Although a variety of sophisticated laser-based
diagnostics (such as planar laser induced fluorescence, degenerate four wave mixing and coherent Raman methods) have be
applied to the study of combustion in laboratory flames, the instrumentation associated with these methods is not well suited to
microgravitydrop tower or spae gation patforms Importan atributes d diagnostt systens for such goplicatiors incluce mmpact
size, low power consumption, ruggedness, and reliability. We describe a diode laser-based near-UV source designed with the
constraintof micrograviy researh in mind. Coherenlight near420 nm is generatd by frequeng doubling in a ronlinea crystal.
This light source is sngle mode with a \ery narrowv bandwidh suitable for gas tha® dagnosticscan be tuned over severdl/cm
andcan be wavelengh modulate & up b MHz frequenciesWe cemonstrat the uisefulnes d this source for combustiondiagnostics
by measuringCH radicd concentratia profiles in an amospheit pressue laboratoy flame The radicd concentratios ae mea-
suredusing wavelengh modulation gpectroscop (WMS) to obtain the ine-of-sigh integrate absorptia for different paths through
the flame. Laser induced fluorescence (LIF) measurements are also demonstrated with this instrument, showing the feasibility of
simultaneousVMS asorptio and LIF measurementwith the sane light source LIF detection perpendiculato the lase bean can
be used to map relaéivgecies densitiedong the line-of-sight while the integrated absorption available through WMS provides
a mathematickconstrait on he extractin o quantitative information from the LIF data Combining absorption with LIF - espe-
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cially if the measuremestae mace smultaneoust with the same excitation bean - may dlow dimination of geometricafactors
andeffects d intensiy fluctuatiors comma dfficulties with the analyss o LIF data) fran the analysis.
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Particle-Image \elocimetry in Microgravity Laminar Jet Diffusion Flames
Sunderland, P. B., NASA Glenn Research Center, USA; Greenberg, P. S., NASA Glenn Research Center, USA; Urban, D. L.,
NASA Glenn Research Cent&fSA; Wernet, M. B NASA GlennResearch CentddSA; Yanis, W, NASA Glenn Research Cen
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This paper discusses planned velocity measurements in microgravity laminaiugibdiflames. These measurements will
be conducted using Particle-Imageldcimetry (P1V) in the NASA Glenn 2.2-second drop tawiére observations are of funda
mental interest and may ultimately lead to improvéidieficy and decreased emissions from practical combustors. The velocity
measurementsill support the evaluation of analyticahd numerical combustion models. There is strong motivation for the pro
posed microgravity flame configuration. Laminar jet flames are fundamental to combustion and their study has contributed to
myriad advances in combustion science, including the development of theoretical, computational and diagnostic combustion
tools.Nonbuoyant laminar jet flames are pertinent to the turbulent flames of more practical interest via the laminar flamelet con
cept.The influence of gravity on these flames is deleterious: it complicates theoretical and humerical modeling, introduces hydro
dynamicinstabilities,decreases length scales and spatial resolution, and limits the variability of residence time. Whereas many
normal-gravitylaminar jet difusion flames have beghoroughly examined (including measurements of velocities, temperatures,
compositionssooting behavior and emissive and absorptive properties), measurements in microgravity gas-jet flames have been
lesscompleteand, notablyhave included only cursory velocity measurements. It is envisioned that our velocity measurements
will fill an important gap in the understanding of nonbuoyant laminar jet flames.
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Groundbased (normal gravity) combustion studies can provide important information on the processes by which monopro
pellantsand composite systems burn. Thieetisof gravitational forces, howeyvaran often complicate the interpretation of the
modelsand the implementation of experiments designed to help elucidate complex issyesp@ée to utilize a combined com
putational/experimentapproach in a microgravity environment to understand the interactmidiferbinder difusion flames
in composite propellants. By operating under microgravity conditions we will be able to increase thedelegthnd suppress
the gravitational forces on melting binders such that increased resolution of both major and minor species will be possible thus
reducingthe demands placed on both the computational and diagnostic tools. Reawtaifed transport/finite rate chemistry
model will be compared with nonintrusive optical diagnostic measurements of the structure and extincfiosiai dmes
in which oxidizers such as ammonium perchlorate (AP) and ammonium dinitramide (ADN) are counterflowed against realistic
binders such as hydroxyl-terminated polybutadiene (HTPB) and 3,3-bis(azidomethyl)oxetane (BAMO). The work proposed
hereinrepresents a collaborative@t among the research groups aterUniversity Princeton University and the Combustion
Diagnosticd_aboratory at the Naval Air ¥fare Center in China Lake, CA.
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Alford, J. M., TDA Research, Inc., USA; Diendt. D., TDA Research, IncUSA; Fifth International Microgravity Combustion
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Nanotube science has become one of the worlds most rapidly advancing areas of research. Hostéweestigations have
concentratea@n determining the physical properties of the tubes; very little is known about the fundamental processes involved
in nanotube formation. The gas phase process for single-walled nanotube formation is very similar to many sooting combustion
processes and most of the fundamental kinetic and transport processes involved are expected to be similar. by eliminating the
uncontrolledeffects of buoyancywe believethat microgravity experiments could substantially increase the fundamental knowl
edge of nanotube formation and lead to the development of bothmattEubes and production processes. The scientific-objec
tive of this investigation is to determine how microgravity processing can improve the production and morphology (size and
length)of single-walled carbon nanotubes (SWANT
Derived from text
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The Effects of Gravity on Combustion and Structue Formation During Synthesis of Advanced Materials
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Combustiorin a variety of heterogeneous systems, leading to the synthesis of advanced materials, is characterized by high
temperatures (2000-3500 K) and heating rates (up to 10(exp 6) K/s) at and ahead of the reaction front. These high temperature:
generatdiquids and gases which are subject to gravity-driven.fldve removal ofuch gravitational &cts is likely to provide
increasecontrol of the reaction frontyith a consequent improvement in control of the microstructure of the synthesized prod
ucts.Thus, microgravity experiments can lead to major advances in the understarfdimggofiental aspects of combustion and
structure formation under the extreme conditions of the combustion synthesis wave. In addition, the specific features of
microgravityenvironment allow one to produoeique materials, which cannot be obtained under terrestrial conditions. Fhe gen
eral goals of the current research are: 1) to improve the understanfiimglamentaphenomena taking place during combustion
of heterogeneous systems, 2) to use low-gravity experiments for insight into the physics and obfermagényals synthesis pro
cesses, and 3) based on the obtained knowledge, to optimize processing conditions for synthesis of advanced materials witt
desiredmicrostructures and properties. This research follows logically fromethats of investigations we have conducted in
theframework of our previous grant on gravity influence on combustion synthesis (CS) of gasless systems. Prior work, by others
andby us, has clearly demonstrated that gravity plays an important role during combustion synthetasials. The immediate
tasksfor the future are to quantitatively identify the nature of obseredtsf and to create accurate local kinetic models of the
processesyhich can lead to a control of the microstructure and properties of the synthesized materials. In,dhmnsatye
valueof the proposed research. Based onpiar work, we focus on the fundamental aspects of combustion and structure forma
tion under the unique condition of microgravity
Derived from text
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Studies on the Behavior of Highly Peheated Air Flames in Miciogravity
Gupta,Ashwani K., Maryland Uniy USA; Fifth International Microgravity Combustiondf¢shop; May 1999%p. 431-432; In
English;See also 19990053965; No Copyrighta CASI; A01, Hardcopy; A04, Microfiche; Abstract Only; Abstract Only

This study is directed at examining the global flame behavior of highly preheated air flames under microgravity conditions
using methane, ethane and propane as the fuels. Specific focus will be on determining the global flame features, time resolved
spatialemission of OH, CH and C2 from flames, spatial distribution of flame fli¢keene radiation and spatial distribution of
temperaturgusing micro-thermocouples and optical pyrometer) and vibrational temperature (calculated by comparifigrtwo dif
entC2 bands) as ffcted by microgravitycombustion air preheat temperature, fuel type and flame equivalence ratio. Highly pre
heated air combustion is extremely important in practice as it can reduce fuel consumption by up to about 30%, reduce the
equipmensize, and reduce pollutants emission (including NOX and CO2) by about 20-30% without any eftbatrsr thermal
loadingor performance of the system. In order to explore the potential of highly preheated low oxygen concentration air combus
tion we propose to examine the fundamentdediinces in the behavior of these flames at normal and microgcawvitiitions
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ascompared to the flames obtained with normal temperature air or slightly preheaide diowing gas mixture of N2 and 02

atroom temperature will be preheated to any temperature up to about 1200 deg C in an experimentahiadiégree of air
preheain the furnace is commensurable with that used in many regenerative furnaces. The fuel maintained at near room tempera
ture,will be injected into the combustion chambEne facility will allow controlled variation of the air preheat temperature, fuel

type, injector geometryD2 concentration in air and mixture stoichiometry in the test section of the combustion cHémabest
sectionwill be opticallyaccessible for providing the desired optical diagnostics of the flames. The methane fuel simulates well
the behavior of natural gas fueléidmes while propane fuel simulates LPG and most liquid fueled flames without the added com
plexity of droplet formation and evaporation. The choice of ethane fuel is due to the availability of flame behaviormath

air at room temperature under microgravity conditions, in addition to the role of type of hydrocarbon fuel. Flame plume behavior
is available with the above three fuels at reduced gravity using normal room tempairatifeepropose to examine the flame
behaviorwith unheated, moderately heated ighly preheated air having normal (21% oxygen) and low oxygen concentration
(down to about 2%) at microgravity conditions. Specific measurements to be made here at normal or microgravity conditions
include:flame size and shape, vibrational flame temperature, time resolved spatial emission of OH, CH and C2, spatial distribution
of flame flicker and flame heat flux. This data will then be analyzed to determine the role of microgravity on the flame behavior
The systematic data to be obtained here will allow most desirable flame characteristics to be achieved with a given fuel at any
equivalence ratio, including the case of ultra fuel-lean combustion conditions. In some applications high flame radiations are
importantwhile in others a blue flame is desired. Our studies will provide means of controlling the flame signatures and flame
radiation in addition to providing a database for model validation and model development.

Derived from text

Flames; Flame Propagation; Flame Temperature; Fuel Combustion; Combustion Temperature; Combustion Chambers;
Microgravity; Gravitational Effects

19990054065Princeton Uniy Dept. of Mechanical and Aerospace EnginegrhjUSA
Near-Limit, High-Pr essue Spherical Flame Popagation in Microgravity
Law, C. K., Princeton Univ., USA; Tse, S. D., Princeton Univ., USA; Zhu, D. L., Princeton Univ., USA; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 433-436; In English; See also 19990053965ppiright; Avail: CASI;
AO01, Hardcopy; A04, Microfiche

Recognizing that combustion processes within internal combustion engines take place in elevated pressure environments,
thatmost fundamental information on the aerothermochemistry of flames were obtained at substantially lower pressures, and that
the chemical reaction mechanisms which govern the various flame processes are inherently nonlinear which can cause non-mono
tonic variations of the combustion responses with pressure, the proposed program aims to obtain fundamental understanding anc
usefuldata on flame propagatioextinction, and stabilifyand to assist in the compilation of comprehensive reaction mechanisms
applicableto pressures up to 60 atmospheres. The vehicle of study is the spark-ignited outwardly-propagating spherical flame in
apressurized environment. The need to conduct the experimmmtriogravity arises from the interest in limit phenomena-espe
cially those associated with ultra-lean combustion, and the observation that buoyancy tends to significantly distort the flame from
sphericasymmetry for weakly-burning flames in elevated pressure environments. The prppgean on nedimit and limit
phenomenat elevated pressures consists of the following-iriated projects, each with its own focus and objectives: (1) Deter
mination of the laminar flame speeafsconventional gaseous fuels by experimentally measuring the strédctedfpropagation
speedof the spherical flame and systematically subtracting out the strétch €2) Determination of the correspondivigrk-
stein times which represent the flame responsivity to influences of aerodynamic stretching and mixture nonequidiffusion. (3)
Determination of the extinction limits of these aerodynamically-stretched flames, and computational assessment of the role of
radiativeloss in extinction and the possible extension of the fundamental flammability limits by stretch. (4) Investigation of the
characteristicef the Landau-Darrieus and fisional-thermal flamefront instabilities, including their interactions and the influ
ence of flame wrinkling on the flame propagation rate. (5) Re-compilation of existing chemical kinetic mechanisms by using the
high-pressurédlame speed data as optimization points, so as to extend their applicability to higher pressure ranges.-The experi
ment,initially to be conducted in the drop towewill involve optical imaging of the expanding flamefront, from which the instan
taneoudlame speed and stretch rate can be determined when the flame is smooth, and the nature of flamefront instability can be
studiedwhen it is wrinkled. From these data, the laminar flameeds, the Markstein times, and the extinction states can be deter
mined.Re-compilatiorof the chemical kinetic mechanism will adopt state-of- the-art optimization technique. Computatienal sim
ulation and analytical modeling using detailed/simplified chemistry and transport will also be conducted, in parallel with the
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experimentationin orderto identify the controlling dffisive and chemical kinetic processes and factors which influence the vari
ouscombustion responses.

Derived from text

Aerothermochemistry; Diffusivity; Extinction; Flame Propagation; Flames; Gaseous Fuels; Mathematical Models;
Microgravity; Reaction KineticsThermal Instability;Fuel Combustion(ravitational Effects

19990054066lllinois Univ., Dept. of Mechanical EngineerinGhicago, IL USA
Gravity Effects on Partially Premixed Flames
Puri, Ishwar K., lllinois Univ., USA; Aggarwal, Suresh K., lllinois Univ., USA; Fifth International Microgravity Combustion
Workshop;May 1999, pp. 437-440; In English; See also 19990053965; No Copyriglit; BASI; A01,Hardcopy; A04, Micre
fiche

Partially premixed flames can be established by design by placing a fuel-rich mixtimetact with a fuel-lean mixture, but
theseflames also occur otherwise in many practical systems. For instance, initially nonpremixed combustion may involve regions
of local extinction followed by partial premixirend re-ignition. Likewise, partial premixing is an important process in nen-pre
mixed flame liftoff phenomena, since the reactants can mix slightly prior to ignition. Nonuniform evaporation in spray flames
canalso result in local fuel-rich regions in which burning occurs in the partially premixed mode and the techieiguelirect
injectionused to achieve stable combustion and reduced pollutant levels involves regiart&ay-premixed combustion. In
addition,unwanted fires can originate in a partially premixed mode when a pyrolyzed or evajfuehferms an initial fuel-rich
mixture with the ambient aitJnder normal-gravity conditions the flame heat release produces both flow dilatation and buoyancy
effectsin partially pre-mixed flames. Gas expansion due to the heating causes downstream motion normal to the flamefront. The
buoyantgases accelerate the flow in an opposite direction to the gravity wemtiging air entrainment that enhances the fuel-air
mixing and, consequently, influences the upstream region. While it is possible to minimize gravitational effects in a premixed
flameby isolating buoyancy #&fcts to the lowedensity post-flame region or plumejstnot so straightforward to do so in nonpre
mixedflames. Several investigations have established that partially premixed flames can contain two (even, threepresgtion
one with a premixed-like structure and the other consisting of a transport-limited nonpremixed zone (in which mixing and entrain
menteffects are significant). For these reasons it is important to understand the interaction between flow dilatation and buoyancy
effectsin partially premixed flames. This investigation compares the results obtained from numerical computations of two-dimen
sionalpartially premixed methane-air flames established under both normal and zero gravity conditions. This investigation per
tains to partially premixed flames established on a rectangular Wolfbard-Parker slot burner that is schematically depicted. A
fuel-rich mixture is introduced from the innslot, and air from either side of it. Identical two-dimensional flames are established
on either side of the centerline. The combustion process is simulated by employing a detailed numerical model based on the solu
tion of time-dependent governing equations for a two-dimensional reacting flow. A relatively detailed 17-species, 52-step
Cl-mechanisnis used to represent the CH4-air chemistry
Derived from text
Air Flow; BuoyancyGravitational EffectsPremixed FlamesJwo Dimensional FlowFuel Combustion

19990054069State Univof New York, Dept. of Mechanical and Aerospace Engineeriigfalo, NY USA
Large Eddy Simulation of Gravitational Effects on Transitional and Turbulent Gas-Jet Diffusion Flames
Gicquel,L. Y. M., State Univof New York, USA; Jaberi, FA., State Univof New York, USA; Givi, P, State Univof New York,
USA,; Fifth International Microgravity CombustidfWorkshop; May 1999, pp. 451-454; In English; See also 19990053965; No
Copyright;Avail: CASI; A01, Hardcopy; A04, Microfiche

Theobjective of this work is to assess the influence of gravity on the compositional and the spatial structures of transitional
andturbulent hydrocarbon flames with nonpremixed reactants. Thisdetarly ground-based research in which we plan to uti
lize a recently developed methodology termed the “filtered mass density function” (FMDFgioetidy simulation (LES) of
turbulentreactive flows. The novelty of the methodology is that it allows for "reliable” LES of turbulent flames at a small fraction
of the computational cost of direct numerical simulation (DNS). It also allows for inclusion of "realistic physics;” this has been
difficult in the majority of previous contributions via DNS. Moregvefacilitates detailed analysis of the compositional structure
andthe evolution of the flame whidire not possible via "Reynolds averaged simulation” (RAS). The flow configuration is that
of a gas-jet in which a fuel is issued from aifjgd a coflowing (or stagnant) stream of an oxidiZére importance of buoyancy
in such a diffusion flame is well recognized. However, presently there are very devetale computational strategies which
caninclude all of the important physical intricacies of turbulent combustion in this configuration. The LEStabtB&dology
will be used in conjunction with realistic representations of the chemical kinéécsethus replicating a "genuine” flame via
numericalsimulations. The simulated results will be utilized for: (i) capturing the unsteady evolution of the flame and the influence
of buoyancy-induced flow on the "spatial” flame structure, (ii) determining the statistical flame behavior at varying gravity levels
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and orientations, (iii) elucidating the "compositional structure” of the flame at microgravity, and (iv) analyses of the data set
recentlymade available by the Microgravity Science and Application Division of the NASA Headquarters.

Derived from text

Large Eddy SimulationGravitational Effects;Turbulent FlamesTurbulent CombustionGas Jets;Jet Flow; Computerize®im

ulation; Diffusion Flames

19990054070NASA Glenn Research Centé&leveland, OH USA
An Experiment Investigation of Fully-Modulated, Turbulent Diffusion Flames in Reduced Gravity
Hermanson, J. C., Worcester Polytechnic Inst., USA; Johari, H., Worcester Polytechnic Inst., USA; Usowicz, J. E., Worcester
Polytechnic Inst., USA; Stocker, D. P., NASA Glenn Research Center, USA; Nagashima, T., Tokyo Univ., Japan; Obata, S.,
NationalDefense Academyapanfifth International Microgravity Combustionatkshop; May 1999, pp. 455-458; In English;
Seealso 19990053965
Contract(s)/Grant(s): NCC3-673; No Copyrightial: CASI; A01, Hardcopy; A04, Microfiche

Pulsedcombustiorappears to have the potential to provide for rapid fuel/air mixing, compact and economical combustors,
andreduced exhaust emissions. The ultimate objective of this program is to increase the fundamental understanding of the fuel/air
mixing and combustion behavior of pulsed, turbulerfugdibn flames by conducting experiments in microgravityhis research
thefuel jet is fully-modulated (i.e., completedhut of between pulses) by an externally controlled valve system. This can give
riseto drastic modification othe combustion and flow characteristics of flames, leading to enhanced fuel/air mixing mechanisms
not operative for thease of acoustically excited or partially-modulated jets. In addition, the fully-modulated injection approach
avoids the strong acoustic forcing present in pulsed combustion devices, significantly simplifying the mixing and combustion
processeRelatively little is known of the behavior tfrbulent flames in reduced-gravity conditions, even in the absence of puls
ing. The goal of this Flight-Definition experiment (PUR&r PUIsed-Fully Flames) is to establish the behavior of fully-modu
lated, turbulent dffision flames under microgravity conditions. Fundamental issues to be addressed in this experiment include
the mechanisms responsible for the flame length decrease for fully-modulated, turb@ilsidmiflames compared with steady
flames,the impact of buoyancy on the mixing and combustion characteristics of these flames, and the characteristics of turbulent
flame puffs under fully momentum-dominated conditions.
Derived from text
Diffusion Flames;Turbulent FlamesMicrogravity; Gravitational EffectsfFuel CombustionTurbulent Mixing;Jet Flow;Pulses

19990054073California Univ, Dept. of Mechanical and Aerospace Engineerirog Angeles, CA USA
Acoustically Forced, Condensed Phase Fuel Combustion Under Mmgravity Conditions
Smith, 0. |., California Univ, USA; Karagozian, A. R., California UnjWSA,; Kim, H. -C., California Uniy USA; Ghenai, C.,
California Univ., USA; Fifth International Microgravity Combustion Workshop; May 1999, pp. 469-472; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Thefocus of this project is on understanding and quantifying fieetefof external acousticperturbations on combustion
of condensed fuels under microgravity conditions. The issue of acoustic excitation of flames in microgravity is especially pertinent
to understanding the behavior of accidental fires which could ocaaicecraft crew quarters and which could bectdd by
pressurgerturbations as result from ventilation fans or engine vibrativhde in normal gravitystudies have long shown that
therecan be a significant increase in fundamental reaction and transport processes with the imposition of an external acoustical
field, under reducedravity, the elimination of natural convection means ttieotfof acoustic excitation could be far more-pro
nouncedon flame behaviolExperiments as well as numerical computations will be performed isttitig The geometry of the
combustinguel droplet has been selected. While it is widely recognized that single droplet combustion is a problem well suited
for fundamental microgravity studies, the spherical geometry here is selectedfpuesigerimental and numerical convenience.
We plan to examine combustion of verydardroplets, such that curvaturéeets are relatively unimportant. Hence we expect
the results of this study to apply as well to condensed fuel combustion in other geometries.
Derived from text
Acoustic ExcitationProp SizeDrops (Liquids);Fuel CombustionMicrogravity; Gravitational Effects

19990054074NASA Glenn Research Centé€lleveland, OH USA

Effects of Structure and Hydrodynamics on the Sooting Behavior of Spherical Miagravity Diffusion Flames

SunderlandP. B., NASA Glenn Research Cent&fSA; Axelbaum, R. L., \&shington Uniy USA; Urban, D. L., NASA Glenn
Research Center, USA; Fifth International Microgravity Combustion Workshop; May 1999, pp. 475-478; In English; See also
19990053965N0 Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche
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Recentexperimental, numerical and analytical work has shown that the stoichiometric mixture fraction (Z(subhstyecan
a profound d&ct on soot formation in difsion flames. These findings were obtained at constant flame temperature (T(sub ad)),
employingthe approach described in Du and Axelbaum (1995, 1996). For example, a fuel mixture containing 1 mole of ethylene
and11.28 moles of nitrogen burning in pure oxygen ((Z(sub st)) = 0.78) has the same adiabatic flame temperature (2370 K) as
thatof pure ethylene burning in air ((Z(sub st)) = 0.064). An important finding of these works was thiitiahglyfhigh (Z(sub
st)), flames remain blue as strain rate approaches zero in counterflow flames, or as flame height and residence time approach infin
ity in coflowing flames. Lin and Faeth (1996a) coinedtdren permanently blue to describe such flames theories have been
proposedo explain the appearance of permanently-blue flames at high (Z(sub st)). They are based on (1) hydrodyn@jnics and
flame structure. Previous experimental studies in normal gravity are not definitive as to which, jhe#tieenism is dominant
becausédoth hydrodynamics and structure suppress soot formation at high (Z(sub st)) in coflodiogunterflowing difision
flames.In counterflow flames with (Z(sub st)) is less than 0.5 streamlines at the flame sheet are directed toward the fuel. Newly
formedsoot is convected into richer regions, favoring soot growth over oxidation. For (Z(sulgstgter than 0.5, convection
atthe flame is toward the oxidizehus enhancing soot oxidization. Thus, in counterflow flames, hydrodynamics causes soot to
be convected towards the oxidizer at higlsub st)) which suppresses soot formation. Axelbaum and co-workers maintain that
while the direction of convection can impact soot growth and oxidation, these processes alone cannot cause permanently-blue
flames.Sootgrowth and oxidation are dependent on the existence of soot particles and the presence of soot is invariably accompa
nied by yellow luminosity Soot-particle inception, on the other hand, arises ffasaphase reactions and its dependence on flow
direction is weak, similar to that of other gas-phase reactions in flames. For example, when the flame moves across the stagnatior
planeno significant changes in flame chemistry are observed. Furthermore, since the soot-inception zone has a finite thickness,
soot has been produced in counterflow flames with (Z(sub st)) is greater than 0.5. For large (Z(sub st)) the fuel concentration
decreaseand oxygen concentration increases in the soot forming regions of the flame. This yields a sh@Hrptbéle toward
thefuel side of the flame, and this shift can dramatically influence soot inception because it essentially narrows the soot inception
zone.Soot-free (permanently-blue) conditions can be realized when the structure of the flame is adjusted to the extent that signifi
cant oxidizing species exist on the fuel side of the flame at temperatures above the critical temperature for soot inception, ca. 1250
K. In previously considered flames it was impossible to independently vary flame structure and convection direction. In contrast,
sphericaldiffusion flames (which generally require microgravity) allow both properties to be varied independersaliered
structure(Z(subst)) by exchanging inert between the oxidizer and the fuel and we independently varied convection direction at
theflame sheet by interchanging the injected and ambient gases. In this work we established four flames: (a) ethylémte issuing
air, (b) diluted ethylene issuing into oxygen, (c) air issuing into ethylene, amay(dgn issuing into diluted ethylene. (Z(sub st))
is 0.064 in flames (a) and (c) and 0.78 in flames (b) and (d). The convection direction is from fuel to oxidizer in flames (a) and
(b) and from oxidizer to fuel in flames (c) and (d). Under the assumptiequa difusivities of all species and heat, the stoiehio
metric contours of these flames have identical temperatures and nitrogen concentrations.
Derived from text
Soot;Microgravity; Diffusion FlamesHydrodynamicsfuel Combustion

19990054082Academia Sinicalnst. of Engineering Thermophysj&eijing, China
A Study of Candle Flame in Microgravity
Zhang, X. G., Academia Sinica, China; Du, BY Academia Sinica, China; &/ M. G., Academia Sinica, China; Kong, W,
AcademiaSinica, China; Hua,.YAcademia Sinica, China; Fifth International Microgravity Combustiankdéhop; May 1999,
pp.509-512; In English; See also 19990053965; No CopyrighilACASI; A01, Hardcopy; A04, Microfiche

Candleflame is one of the most interesting topics in microgravity combustion arltebasextensively studied to illustrate
the characteristicef a non-propagating, steady-state, purtugion flame. Many important results were obtained, such as flame
shapesize, color and structure that are quitéedédnt in microgravity from those in normal gravit¢andle flame in normal grav
ity is teardrop-like shape and bright yellow caltlowever in microgravity it becomes spherical (or hemispherical) and dim blue
respectivelyln order to have further information of thesdeliénces, a series of experiments have been conductedexisting
drop tower at National Microgravity Laboratory (NML), Chinese Academy of Sciences (CAS). Some of the experimental
observationsvill be presented here briefly
Derived from text
Diffusion FlamesDrop Towers;Gravitation; Microgravity

19990054083California Univ, Mechanical and Aerospace Engineerimgine, CA USA

Electrical Aspects of Flames in Micogravity Combustion

Dunn-RankinD., California Univ, USA; StrayerB., California Univ, USA; Weinbeg, F, Imperial Coll. of Scienceé€thnology
andMedicine, UK; Carleton, FFimperial Coll. of Scienceéthnology and Medicine, UK; Fiftmternational Microgravity Com
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bustionWorkshop; May 1999, pp. 515-518; In English; See also 19990053965; No Copyxight;GASI; A01, Hardcopy; A04,
Microfiche

A principal characteristic of combustion in microgravity is the absence of buoyancy driven flows. In some cases, such as for
spherically symmetrical droplet burning, the absence of buoyancy is desirable for matching analytical treatments with experi-
ments.In other cases, howevétrcan be more valuable to arbitrarily control the flasr@nvective environment independent of
theenvironmental gravitational condition. to accomplish this, we propose the use of ion generated winds driven by electric fields
to control local convection of flames. Such control can produce reduced buoydactively zero buoyancy) conditions in the
laboratoryin 1-gfacilitating a wide range of laser diagnostics that can probe the system without special packaging required for
droptower orflight tests. In addition, the electric field generated ionic winds allow varying gravitational convection equivalents
evenif the test occurs in reduced gravity environments.
Derived from text
Buoyancy;CombustionConvectionElectric Fields;Flames

19990054085NASA Glenn Research Centéleveland, OH USA

Flame Spread and Extinction in Partial-Gravity Envir onments

Sackstedeturt, NASA Glenn Research Cent&ISA; Ferkul, PV., National Center for Microgravity Research on Fluids and

CombustionJSA; T'ien, J. S., Case &¢tern Reserve UnjWJSA; Fifth International Microgravity Combustiondshop; May

1999,pp. 523-526; In English; See also 19990053965; No Copyrighai):ACASI; A01, Hardcopy; A04, Microfiche
Considerablg@rogress has been made in understanding the mechanisms of spreading flames under certain conditions, nearly

all under the influence of normal Earth graviRecently several investigators have studgmine aspects of flame spread in purely

forced flows in microgravityHowever very few have considered (especially experimentally) purely-buoyant flow influences,

using gravity as a variable. In addition to the scientific interest in understanding how variable gravity affects flame spread in

purely-buoyantlow, prospective human exploration of the Moon and Mars provides an incentive to obtain practical knowledge

for use in fire-safety related engineering and mission operations in those partial-gravity environments. The purpose of this

researcleffort is to conduct a focused experimentdbefto observe the behavior of flames spreading both upward (concurrent

flow) and downward (opposed flow) over thin fuels in partial-gravity environmangsto extend an existing numerical model

of flame spread to prediitmmability and flame spread behavior in these two regimes. A significant aspect of the experimental

effortis to use a special device to improve the simulated partial-gravity environment achievable aboard reduced-gravity aircraft

facilities.

Derivedfrom text

Flame Popagation;Gravitational EffectsExtinction; Flammability; Microgravity; Fuel Combustion

31
ENGINEERING (GENERAL)

Includes vacuum technology; control engineering; display engineering, cryogenics, and fire prevention.

19990053818Lawrence Livermore National Lali.ivermore, CA USA

Development and implementation of seismic design and evaluation criteria for NIF

SommerS. C.; MacCalden,. B.; Mar. 17, 1998; 1p; In English; 1998 ASME/JSME joint pressure vessel and piping (PVP) con

ference

ReportNo.(s): DE98-056038; UCRL-JC-1303; No Copyright; Aail: Department of Engly Information Bridge, Microfiche
TheNational Ignition Facility (NIF) is being built &he Lawrence Livermore National Laboratory (LLNL) as an international

researclcenter for inertial confinement fusion (ICF). Tipigper provides an overview of Nifeviews NIF seismic criteria, and

briefly discusses seismic analyses of NIF optical support structures that have been performed by LLNL and the Ralph M. Parsons

Companythe Architect and Engineer (A and E) for NIF

NTIS

Inertial Confinement FusiorResearh Facilities; Seismology

19990053852Jet Propulsion Lab., California Inst. a#¢h, Pasadena, CA USA

33rd Aerospace Mechanisms Symposium

BoesigerEdward A., CompilerLockheed Martin Missile and Space, USA; LitBdward C., Compiledet Propulsion Lab., Cali

fornia Inst. of Tech., USA; Sevilla, Donald R., Compiler, Jet Propulsion Lab., California Inst. of Tech., USA; 33rd Aerospace
MechanismsSymposium; May 1999; 462p; In English, 19-21 May 1999, Pasadena, CA, USA; Sponsored by Lockheed Martin
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Missile and Space, USA; See also 19990053853 thra9§80053888; Conference cosponsored by the Aerospace Mechanics
Symposium
Contract(s)/Grant(s): NAS7-1407
Report No.(s): NASA/CP-1998-209259; NAS 1.55:209259; No Copyrighil ACASI; A20, Hardcopy; A04, Microfiche

The proceedings of the 33rd Aerospace Mechanisms Symposium are reported. JPL hosted the conference, which was helc
at the Pasadena Conference and Exhibition Center, Pasadena, California, on May 19-21, 1999. Lockheed Martin Missiles and
Spacecosponsored the symposiunechnology areas covered include bearimgd tribology; pointing, solar array and deploy
mentmechanisms; orbiter/space station; and other mechanisms for spacecraft.
Author
Conferences; Mechanical Devices; Deployment; Spacecraft Components; Mechanization; Folding Structures; Expandable
Structures

19990054582Army Test and Evaluation Commaniiberdeen Proving Ground, MD USA
Technical Feasibility Test of the High Mobility Trailer (HMT) Final Report 26 Jan. - 22 Apr1999
Parker Raymond G., JArmy Test and Evaluation Command, USA; Ap2, 1999; In English
Report No.(s): AD-A363455; No Copyrightyail: Issuing Activity Microfiche

Two High Mobility Trailers (HMTs), serial numbers 05809 and 05&tere provided for testing. Prior to the start of testing,
steeldrawbar frame improvement kits were applied to both test trailers. The steel drawbar kit was developed to address failures
of the standard aluminum drawbar and will be applied to all producedsHlIa retrofit kit. Both test trailers were equipped with
thestandard model Six syg brake assemblPETAILS OF TEST EBsting was conducted to ascertain a speed at which an HMT
loadedto 4200 pounds gross vehicle weight (GVW) could traverse Perryman level cross country 2 and 3 test cAu?sasdPT
PTA-3) without damaging the trailer or its prime mavEhe trailers were towed for 2000 miles orAPX and for 1500 miles on
PTA-3 at speeds not exceeding 10 miles per hour (mph). At 500 mile intervals, the rear bumper assembly of the High Mobility
Multi-purpose Wheeled Vehicle (HMMwV) prime movers and the drawbar/surge brake assemblies of the test trailers were
inspectedinspection of the sge brake involved disassembly of the brake actuator to remove the inner slide and visually inspect
for cracks or abnormal wear
DTIC
Test EquipmentJest \éhicles;Trailers; Fractures (Materials)

32
COMMUNICATIONS AND RADAR

Includes radar; land and global communications; communications theory; and optical communications. For related information see
also 04 Aircraft Communications and Navigation and 17 Space Communications, Spacecraft Communications, Command and Track-
ing. For search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation.

19990053590IBM Slovenia Ljubljana, Slovenia
Multimedia Communications Requirements Zahteve za &cpredstavne Komunikacije
Verlic, Robert, IBM Slovenia, Slovenia; Ozimek, Ig&tefan (J.) Inst., Slovenia; Electrotechnical Review; 196Rjrive 65, Nos.
2-3,pp. 133-137; In Slovene; See also 19990053584; No Copyrighil; fssuing Activity (Elektrotehniski &stnik, Fakulteta
zaElektrotrhniko, Tzaska 25, 1001Ljubljana, Slovenia), Hardcddicrofiche

Multimedia data consist of many different types of information (video, audio, images, text) integrated,tagetinding
to their own processing and transmission requirements. Any multimedia system and network provides a certain level of perfor
mancewhen data are compressed, codedteartsmitted. These characteristics are denoted as QoS (Quality of Service). They
include many parameters such as: delay, delay variation, BER (Bit Error Rate), bandwidth, etc. One can examine the relevant
parameterand establish required values to support multimedia communications at a certain level of quality
Author
Bit Error Rate;Multimedia; Communication

19990053693Aerospace CorpTechnology Operation&l Segundo, CA USA

Semiclassical Random Electsdynamics: Spontaneous Emission and the Lamb Shift

Camparo, J. C.; Apd5, 1999; 13p; In English

Contract(s)/Grant(s): F04701-93-C-0094

Report No.(s): AD-A363360; TR-98(8555)-2; SMC-TR-99-12; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche
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It is often remarked that an explanation of spontaneous emission and the Lamdyshis quantization of the electromag
neticfield. Here, these two quantities are derived in a semiclassical formalism by use of second-order perturbatibheheory
purpose of this report is not togaie the validity of QED but rather to develop a semiclassical approximat@Bathat may
nonethelesbave certain computational advantages over QED. to this end, the vacuum of QED is simulated with aelassical
point field (ZPF), and as a consequence, the resulting theory is entitled semiclassical random electrodynamics (SRED). In the
theory, the atom is coupled to the ZPF and to its own radiation-reaction field through an electric dipole interaction. These two
interactions add to produce exponential decay of excited states while they cancel each other to prevent spontaneous excitatior
of the ground state; the Lamb shift appears in the theory as an ac Stark shift induced by Tiwe ZB&ntaneous decay rate of
anexcited-state derived in SRED is equal to the Einstein Aicaft for that stateand the Lamb shift agrees with that of nonrela
tivistic QED. MoreoverSRED is shown to be useful for the numerical simulation of spontaneous decay
DTIC
Quantum ElectsxdynamicsPerturbation TheorySpontaneous EmissioBjectrodynamicsiamb Vdves

19990053705Schafer Corp Albuquerque, NM USA
GLINT
Feb. 1999; 45p; In English
Contract(s)/Grant(s): N00014-97-D-2014
Report No.(s): AD-A361747; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

GLINT is the acronym for Geo Light Imaging National Testbed. Schafer has supported this AFRL program in three basic
areador the Surveillancedchnologies Branch (DEBS). The first area is the collation of information to develgebtdatabase
of geosynchronous (GEO) satellites. Each possibjetaeeds to be investigated in order to obtain permission from the owner/op
eratorto illuminate it. This information, when obtained, would be part of the database as well. The second area addresses a major
operationaktoncern for GLINTA necessary prerequisite to illumination of GEO satellites by GLINT is the ability to ascertain
thatthe object acquired is the intendedyttr The GEO satellites are unresolved to any single pupil associated with aperture sizes
we are now capable of building. GLINT will be able to image them using an active Fourier telescopy scheme., idoeéver
international agreements and the safety of instrumentation on-board these satellites, a non-imaging method to first identify that
theacquired object is the @&t in question. This second area is the Signatures Program. Its goal is to pursue non-imaging tech
niguesto obtain satellite information and reduce uncertain identification (ID) in preparation for active illumination by. GLINT
The final area of support was the study on a relay mirror experiment that could be performed with GLINT
DTIC
Target RecognitionSatellite Imagerylmaging Bchniques

19990053706Air Force Inst. of €h, School of Engineeringhright-Patterson AFB, OH USA

A Climatology-Based Model for Long-Term Prediction of Radar Beam Refraction

Pittman, Bdd S.; Mar1999; 184p; In English

Report No.(s): AD-A361749; AFIT/GE/ENG/99M-23; No Copyrightial: CASI; A09, Hardcopy; A02, Microfiche
TheNational Air Intelligence CenteWWPAFB, OH, needs more accurate predictionsadar beam refraction. A new mode

wasdeveloped for this thesis replacing the standard atmosphere approach with raytracing and clirnkstoddigya microwave

radio beam bends towards the earth with a radius of curvature greater than thesedsaté. Howeveseasonal and climatic

variationsinfluence the bending, and at times create temperature or moisture inversions that rediregyttzosgethe earth’

surfacdeaving radio holes where there is no coverage. This model uses iterative raytracing to determinedirectrpath from

radarto taget through the climatologically predicted refractive atmosphere. The height error is calculated by comparing the geo

graphicpath to the refracted path. Only vertical refractivity variation (including fleetsfof ducting)s taken into account. The

modelcomputed height errors at 17 locations worldwide forgeteat 10,000 feet and 60 nautical miles that varied from 100 feet

to 2260 feet compared to 804 feet predicted by standard atmosphere. The model tracegétsalhtar no ducting is modeled,

to all tamets outside the duct with surface ducting, and to sometsaoutside the duct with elevated ducting due to ducting-ambi

guities.
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19990053735Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA

Terrain Backscattering Coefficient Generator

Mediavilla, Ricardo; Mar1999; 88p; In English

Report No.(s): AD-A362716; AFIT/GE/ENG-99M-18; No Copyright;afl: CASI; A05, Hardcopy; A01, Microfiche

88



Usingalready available data, a backscatteringfameht generator (BCG) for several types of terrain and measurement con
ditionsis developed. The types of terrain are: (1) soils and rocks, (2) trees, (3) grasses, (4) shrubs, (5) short vegetation, (6) roads,
(7) urban areas, (8) dry snpand (9) wet snowl'hese data sets typically cover incidence angles ranging between 0 and 80 degrees
where 0 is normalb the terrain. Measurement conditions are defined by: (1) incidence angle, (2) wave polarizations configuration
(HH, HV, or VV), and (3) radar band (L, C, S, X, Ku, Ka, or W). The BCG output matches very closely the first and second
momentsof the published data. A modified chi-square goodness of fit test at a 0.05 significance level is introduced to automatically
validatethe generated output with measured data histograms. The BCG reproduces 100% of measured mean backseattering coef
ficient (BC) and standard deviation values. The modified validation test failed tottegd8CG output as representative of the
measuredlata for 72% of simulated distributions having a database-source-point number (N) greater than 100. Noted discrepan
ciescan be attributed to sparse BC data histograms and BCG limitations at incidence angles 28sdebeees for certain terrain
types.

DTIC
BackscatteringStatistical Ests;Standad Deviation

19990053742Naval Postgraduate SchpMonterey CA USA
THAAD Radar: Examination of a Cost Saving Initiative
Lewis, John W Mar. 1999; 96p; In English
Report No.(s): AD-A362644; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

This thesis analyzes two acquisition reform initiatives that made Theater High Altitude Area Defense (THAAD) Radar Prod
uct Office’s Best of Breed finsmit/Receive Module study a success and examines the risk involved in thegfunssigtudy
The initiatives are Cost As an Independeatidble (CAIV) and commercial itemis the form of dual-use technolagdnalysis
of the radar subsystem of THAAD reveals a major daser to be the transmit/receive (T/R) module in the antenna equipment.
TheBest of Breed study examined techniques in the design, engineering, and manufacturing of these modules and its components
in order to aggressively reduce the unit cost. Using tenets of AXAD Radar Product Gite was able to define a study such
thatthe contractor would recommend a low risk solution to achieve cost reductions of almost 8@&4riodule. Additionally
the Product Ofice was able to accomplighis without sacrificing performance or schedule. The commercial application of the
T/R module was an important factor in motivating the contractee&i aggressive cost reductions. Lessons from this case may
be applicable to other programs seeking to reduce cost.
DTIC
Costs;Signal Receptionylanufacturing;Transmission

19990053796Defence Science an@dhnology Oganisation Information Bchnology Div, Canberra Australia
A Technique for Measuring the Gain of HF Antennas
Ayliffe, J. K., Defence Science andchnology Oganisation, Australia; Coleman, C. J., Defence Science ectthdlogy Oga-
nisation, Australia; Gooley, K. W., Defence Science and Technology Organisation, Australia; Lane, J., Defence Science and
TechnologyOrganisation, Australia; Sweetman, E., Defence Science eetthdlogy Oganisation, Australia; Sep. 1998; 30p;
In English
ReportNo.(s): AD-A362876; DSD-TR-0654; DODA-AR-010-510; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

A technique for characterizing tgr HF (High Frequency) antennasansidered. The approach achieves this by comparing
radar returns from a get illuminated by the unknown antenna with retdrom the same tget illuminated by a well character
izedantenna. Results from a trial confirm that the methodéstafe.
DTIC
Radiation Measwement;High FrequenciesRadar Antennas

19990053798Texas Uniy, Dept. of Electrical and Computer EngineeriAgstin, TX USA
Radar Image Enhancement, Feature Extraction and Motion Compensation Using Joint Time-Frequency Techniques
Annual Report 15 Apr 1998 - 14 Apr1999
Ling, Hao, Bxas Univ, USA; Wang, Y, Texas Univ, USA, Li, J.,Texas Univ, USA; Deng, H., &as Uniyv, USA; May 01, 1999;
79p; In English
Contract(s)/Grant(s): N0O0014-98-1-0615
Report No.(s): AD-A363380; UECE-1; No Copyright; #ail: CASI; A05, Hardcopy; A01, Microfiche

This Report summarizes the scientific progress on the research grant "Radar Image Enhancement, Featuredixtraction,
Motion Compensation Using Jointrile-Frequency dchniques” during the period April 15, 1998 - April 14, 1999. Progress on
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removalof interferences due to rotating parts, image formation of measured data, and clutter rejection based on wavelet packets
is presented.
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19990053822Communications Research Lalbokyo, Japan
Review of the Communications Reseah Laboratory, Volume 43
Dec.1997; ISSN 0914-9279; 134p; In English; In Japanese; See also 19990053823 through 19990053833; Original contains color
illustrations;No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

Contentsnclude the following: Generator of coherent light and its applications. Research and adeahicelbgies for con
trolling lasers. Superconducting device technology and high frequency application. Emission of electromagnetic wave-from semi
conductorand superconductavlolecular mechanism of force and movement generated by motor proteins. Fluorescence imaging
of cellular structures. Research on nanotechnology and molecular electromiasd &nd computer that can talk with humans
- research on the mechanism of the dialogue. Research and developrim¢eligent information processing based on sensory
mechanisnof biological oganism. and Research on the engineering realization of advanced intelligent functions.
CASI
Imaging Bchniquesl.asers;Semiconductors (Materialsgupeconductors (Materials)Technology Utilization

19990053826Communications Research Lalokyo, Japan
Emission of Electomagnetic Wave From Semiconductor and Superonductor
Sakai, Kiyomi, Communications Research Lab., Japan; Tani, Masahiko, Communications Research Lab., Japan; Tonouchi,
MasayoshiCommunications Research Lab., Japan; Matsuura, Shuji, Communidaéisearch Lab., Japan; HukasawgiR
chi, Communications Research Lab., Japan; Abe, Hajime, CommunicRésesrch Lab., Japan; Review of the Communica
tionsResearch Laboratory; Dec. 1990lMne 43, No. 4, pp. 637-650; In Japanese; See also 19990053822; No Copyaght; A
CASI; A03, Hardcopy; A02, Microfiche

To exploit the terahertz gap between the frequenciesdid waves and light waves (i.e., between 100 GHz and 10 THz),
we have developed novel technologies taking advantage of the latest advances in lasers, semiconductors and superconductor
We describe three schemes for generating terahemitation: a) €rahertz electromagnetic pulses are generated from phetocon
ductive antennas fabricated on low-temperature-grown GaAs (LT-GaAs) films by exciting the antenna with femtosecond laser
pulsesThe terahertz pulses originate from tapid changes in the photocurrent. b) CW tunable terahertz electromagnetic waves
arealso generated from the same photoconductive antéyresiting them with two diode laser beams oscillating at frequencies
thatdiffer a little. c) Brahertz electromagnetic pulses are generated from superconducting YBCO thin films on the MgO substrate
by irradiating the films with femtosecond laser pulses. The terahertz emissions are observed from YBCO films with a bias current
or with a magnetic field. Spectroscopic measurements demonstrate the usefulness of such sources.
Author
Emission; Electromagnetic Radiation; Semiconductors (Materials); Superconductors (Materials); Radio Waves; Continuous
Radiation;Gallium ArsenidesElectomagnetic Pulses

19990053893National Blecommunications and Information Administratiémst. for Telecommunication ScienceBoulder
CO USA
Man-Made Noise in the 136 to 148-MHz VHF Metearlogical Satellite Band
Achatz, R. J., National Telecommunications and Information Administration, USA; Lo, Y., National Telecommunications and
InformationAdministration,USA; Papazian,.B., National Elecommunications and Information Administration, USA; Dalke,
R. A., National Blecommunications and Information Administration, USA;fidkd, G. A., National €lecommunications and
InformationAdministration, USA; Sep. 1998; 86p; In English
Report No.(s): PB99-127052; NTIA-98-355; No Copyrightaik CASI; A05, Hardcopy; A01, Microfiche

Satelliteradio system performance in the 136 to 138-MHz VHF meteorological sabaltittis compromised by man-made
noiseexternal to the receiveethods used for predicting man-made noise power in thisdra@nohsed on measurements-con
ductedin the 1970. These methods may be inaccurate due to technological advances such as the personalldosmtert
describesoise power measurements the Instifotdfelecommunication Sciences performed in the 136 to 138-MHz VHF meteo
rologicalsatellite band. Statistics of average noise power were compared totmosasurements conducted in the 187The
noisepower measurements were also used to model instantaneous noise power for simulation of radio links.
NTIS
Meteoblogical SatellitesNoise (Sound)yery High FlequenciesElectomagnetic Interfance;Satellite Communication
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19990054153Syracuse UniyDept. of Electrical and Computer Engineerihgy USA

A Knowledge-Based Interference Rejection Scheme for Direct-Sequence Spread-Spectrum Systdfital Report, Jun.

1995- Mar. 1998

Varshney, PK., Syracuse UniyUSA; Weiner D. D., Syracuse UniyUSA; Nawab, S. H., Syracuse URiJSA; Demirkiran,

I., Syracuse Uniy USA; Samarasooriya, W., Syracuse UniyUSA; Mar 1999; 102p; In English; Prepared in cooperation with

BostonUniv., Dept. of Electrical and Computer Engineering, Boston, MA.

Contract(s)/Grant(s): F30602-95-C-0204; AF Proj. 4519

Report No.(s): AD-A362918; AFRL-IF-RS-TR-1999-53; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche
Spread-spectrursignals are used widely in military and commercial communication systems due to their interference rejec

tion capability and their lower probability of interception. In military applications tfee®sf ofintentional interference (jamming)

aremitigated by the processing gain of the spread-spectrum system. In many spread-spectrum systems, processing gain alone i

not suficient to achieve satisfactory system performance and additional interference rdgahitiques need to be employed.

The interference suppression circuit is placed prior to the spectrum despreader with the goal of reducing the jammer/interferer

energyto an adequately low level that can be handled by the system processingeyasva\presented a novel knowledge-based

interferencecancellation scheme for direct sequence spread-spectrum systems. This innovative approactiuthizEs: an

expertsystem for the Integrated processamgl Understanding of signals, to monitor the communication signal environment in

orderto determine the parameters of interfering signals within a pre-specified acamn@¢g) Expert system rules to select from

alibrary of preselected techniques, suitable interferegjeetion schemes based upon the knowledge obtained from monitoring

thesignal environment. Thefettiveness of this novel interference rejection capability is demonstrated by considering a number

of interference scenarios and using the software package SPW(Copyright), a time-domain Signal Processisig vy,

DTIC
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19990054157Department of the NayWashington, DC USA
Secure Communication System
Andrews,Daniel E., Jr Inventor; Klund, Villiam E., Inventor; Isaak, RobeR., Inventor; Sep. 08, 1998; 4p; In English; Super
sededJS-Patent-Appl-SN-352687
Patent Info.: Filed 17 Mab4,; US-Patent-Appl-SN-352,687; US-Patent-5,805,635
Report No.(s): AD-D019335; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a secure communication system comprising: a first cyclical pseudo-random noise generator com
prising determinable variablstarting point means and an output; transmitting means for transmitting said pseudo-random noise
generatooutput; receiving means for receiving said transmitting means transmissions, said receivingaviegren output;
recyclingstorage means for storing said receiving means output; a second cyclical pseudo-random noise generator identical to
saidfirst pseudo-random noise generator having an output and a reset inprgceaithg means output connected to said reset
input; a correlator having a first input connected to said storage means and a secooohingcted to said second pseudo-random
noisegenerator output and an output from said correlator; and timing means connected to said receiving means output and said
correlatoroutput for measuring time elapsed between any output of said receiver and said correlator
DTIC
Correlators; ReceiversCycles

19990054 164Department of the Nayyashington, DC USA
Wideband High Isolation Circulator Network
Ho, Thinh Q., Inventor; Hart, Stephen M., Inventor; Kosinoysksegory A., InventorHenry Willard I., Inventor; Sep. 29, 1998;
5p; In English
Patent Info.: Filed 8 Ma®6,; US-Patent-Appl-SN-614,782; US-Patent-5,815,803
Report No.(s): AD-D019296; No Copyrightyail: US Patent andrademark Cffce, Microfiche

An isolation circulator network includes three circulators ardi@0 degree hybrid coupler for isolating an RF transmitter from
anearby RF receivelhe isolation circulator network comprises: a first circulator for transforming a first RF signal, RF1, into
asecond RF signal, RF2 and a third RF signal, RF3; a second circulator for throughputting the third RF signal; a third circulator
for transforming the second RF signal into a fourth RF signal, RF4, and a fifth RF signal, RF5, and for throughputting a sixth RF
signal,RF6; and a 180-degree hybrid coupler which provides a seventh RF signal, RF7 in respereiging the third, fifth,
andsixth RF signals, where RF7=(RF5-RF3+RF6).
DTIC
Broadband;Radio FequenciesCouplers
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19990054217Research andethnology Oganization Information Systemsethnology PaneNeuilly-surSeine, France
FrequencyAssignment, Sharing and Conservation in Systems (Aespace)L'Attribution, le Partage et la Conservation des
Frequencegour les Systemes Aeronautiques et Spatiales
FrequencyAssignment, Sharing and Conservation in Systems (Aerospace); January 1999; 224p; In English; Information Systems
Technology5b-7 Oct. 1998, Aalbg, Denmark; See also 19990054218 through 19990054236; Original contains color illustrations
Report No.(s): RTO-MP-13; AC/323(IST)TP/1; ISBN 92-837-0003-1; Copyrighit/®d; Avail: CASI; A10, Hardcopy; A03,
Microfiche

This volume contains theethnical Evaluation Report, the Keynote Address and the 18 unclassified papers, presented at the
InformationSystems &chnology (IST) Panel Symposium h&idAalboig, Denmark from 5th to 7th October 1998, The papers
presentedovered the following headings: Spectrum Management and Use; angifigriiachnology and Criteria.
Author
Confeences)nformation Systems$irequency AssignmerBystems Management

19990054218Defence Evaluation Research Agendalvern, UK
Application of New Techniques to Military Frequency Assignment
BradbeerRay Defence Evaluation Research Agerdi(; Frequency Assignment, Sharing and Conservation in Systems (Aero
space)Januaryl999, pp. 1-1 - 1-6; In English; See also 19990054217; Copyrigivied/ Avail: CASI; A02, Hardcopy; A03,
Microfiche

With increasing use of the RF spectrum, rapid afett¥e frequency assignment tools are an essential element in the-mainte
nance of gbctive communicationsAn abstraction of the VHF Combat Radio Frequency Assignment problem is outlined and
discussed in this paper. A key feature of this problem is the wide difference in the magnitude of the frequency separation
constraintsvhich arise as a result of radios being located in the same vehicle (@osited), and those which apply between nets
which do not have cosited members. This feature is used to gain insight into the problem. It is inferred that, within the vast total
solutionspace, it must be assumed that there are a great many optima or near optimal solutions. A proposed method using grapt
colouring together with a combinatorial algorithm is outlined. This uses the characteristic large differences between the
constraintgo focus the search on profitable areas of the solution space.
Author
Algorithms;Combinatorial AnalysisErequency Assignmerpplications Pograms (Computers)

199900542191T Research InstJoint Spectrum Centehnnapolis, MD USA
Spectrum Certification: The First Step
Green,Stanley R., lITResearch Inst., USA; Scammon, Craig A., Natiomédommunications and Information Administration,
USA; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp. 2-1 - 2-10; In English; See
als019990054217; Copyright &lived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Assigningfrequencies for electronic systes the ever diminishing electromagnetic spectrum isfiglif process, com
pounded by the different modeling approaches that employ complex frequency assignment algorithms. These algorithms are
basedon the available equipment parameters and environmental data. The underlying assumption is that the data being used is
the best and the most accurate data available. This assumption is rarely if ever correct. But with today’s highly sophisticated
technologyin electronic equipment, having the most accurate data available for use in spectrum managemesushsasritse
JointSpectrum Management System fomdbws (JSMS(sub W)) frequency assignment model is critical. Collecting accurate
databegins with the request for spectrum allocation suppiarthe application for electronic equipment certification. This data
collectioncontinues through equipment design, procurement, and operational deployment of the electronicrsylitemally,
this collection of data begany entering the pertinent system data on a paper favdayla template for this form has been created,
andthe process foentering data has been automated by using the Spectrum Certification System (SCS). The Nitiamat T
municationsand Information Administration (NTIA) has been working on a new approach to capture the required data, using a
SmartinterfaceDiagram (SID) technologyA computer software program called the Equipment Location - SID (EL_SID) that
will automate the SID is under development. This programwides a graphical, icon-based user interface supported by sophisti
cated logic that captures inter- and intra system relationships and prompts the applicant to enter minimal but pertinent system
parametersThe EL_SID interface will simplify the collection of data, enabling the applicant to enter the most comprehensive,
andthe most accurate, information available particular operational characteristics of the electronic equipment. The EL_SID
interfacewill also enhance earlierfefts at definingsystem characteristics by identifying the actual relationship between equip
ment parameters for the links in a network, and thus will provide the best available operating characteristics. This paper will
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describethe spectrum allocation process, provide a historical background afrdajaand look to the future for spectrum alleca

tion and assignment.

Author

Spectra; Frequency Assignment; Electromagnetic Spectra; Data Acquisition; Computer Programs; Certification; Systems
Management

199900542201IT Research InstJoint Spectrum Centeinnapolis, MD USA
Spectrum Management Using JSMS(sub W)
Hensler,Thomas C., IIT Research Inst., USA; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January
1999,pp. 3-1 - 3-12; In English; See also 19990054217; Copyrigtnedl; Avail: CASI; A03, Hardcopy; A03, Microfiche

The Joint Spectrum Management System\lndows (JSMS(sub W)) is a set of frequency management tools that runs on
apersonal computedSMS(sub Wprovides the spectrum manager with the capability to create assignment proposals, edit them
andperform validation checking of the proposal. The user tises JISMS(sub W) to format the proposal for transmission to the
US National Authority for approval. Other tools included areinterference reporting capability and an allotment plan generator
which enables users to define the frequency resources for the frequency nomination capaikiltgper focuses on the eight
discretesteps performed during the JISMS(sub W) frequency nomination process. These steps are to: specify the parameters, selec
theenvironment records, create analysis records, cull environmental records not likely to interfere or to be subject to interference
from the proposal, compute received interference power and system noise power levels, determine interference-free frequencies
and,then last, rank the proposed frequencies.
Author
Systems Managemeindows (Computer Bigrams);Spectra;Frequency Assignment

19990054221EImer Rome, Italy
HF Frequencies: Sharing Among NAO Countries
Proia, M., Elmerltaly; Maviglia, G., EImerltaly; Frequency Assignment, Sharing and Conservation in Systems (Aerospace);
Januaryl999, pp. 4-1 - 4-10; In English; See also 19990054217; Copyrigived{ Asail: CASI; A02, Hardcopy; A03, Micro
fiche

In this paperan eficient use of HF frequencies (2MHz to 30MHz) is investigated to establish radiocommunication between
moving platforms operating in a given area and ground-based fixed stations suitably located to fiexntige @fverage of the
area.n the first part of this papethe use ofthe HF spectrum (2MHz to 30MHz) as a primary communication resource is justified,
takinginto consideration that the constraints associated with ionospheric propagation and spmujestion require fiient
useof the available frequencies. These constraints may produce degradation in the skyway links. Considering the problem of com
municationbetween mobile units and ground-fixed stations in aQA&nvironment, the following part of the paper contains a
descriptionof the basic concepts followed by the ELMER engineedittiyity in the development of an HF radio communication
system intended to allow any mobile unit to establish a link with at least one ground station within a predefined pool. This is
achievedhrough mapping of the communication area by ground stations suitably located, combined Vitreahfeéquency
management#n application is described in which the system concept is validated of the Mediterranean area. It shuldd be
stood,however that the results of the investigation can be validated for any other area, with some modifications, if any
Author
High FrequenciesTelecommunicationRadio CommunicatiorProduct Developmenommunication Equipment

19990054222ATDI Ltd., Crawley UK
Optimisation of the Radio Spectrum: The Role of Computer Radio Rrdiction Packages
GrahamAdrian, ATDI Ltd., UK; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp.
5-1-5-10; In English; See also 19990054217; Original contains color illustrations; Copyagrd\VAvail: CASI; A02, Hard
copy; A03, Microfiche

It is recognized that a usefuleasurement factor in the assessment of spectrum managdiesivezfess is the number of
usersper square kilometre per MHz. Given that thereriscuirement to maximize this factdnis paper examines computerized
methods currently available to assist in the optimisation of spectrum usage. A methodology to extend this technology towards
amore critically engineered solution is then examined.
Author
Optimization;Radio SpectraJechnology Assessment
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19990054223London Univ, Centre for Discrete and Applied Mathematio&
Real-Valued Frequency Assignment
FonDerFlaass, D. G., London Univ., UK; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January
1999,pp. 6-1 - 6-4; In English; See also 19990054217; Copyrighivétl; Avail: CASI; A01, Hardcopy; A03, Microfiche
We consider the binary constraints formulation of the frequency assignment problem in its most general form: for an arbitrary
metric space, witHfrequencies taking arbitrary real values, and with possibly infinitely many constrasmtsbtéin some neces
saryand suficient conditions for the problem to have a solutidth a finite span. When the metric space is the set of integers,
we give an exact criterion. Also we demonstrate a connection of this problem in one-dimensional case with one combinatorial
guestionabout finite permutations; and pose some unsolved problems.
Author
Frequency Assignmentombinatorial AnalysisCommunication Networks

19990054224GEC-Marconi Research Centféreat Baddow UK
HF Frequency Management: Pediction and Assignment Bols for Large Networks
WheadonN. S., GEC-Marconi Research Centre, UK; Frequency Assignment, Shadr@onservation in Systems (Aerospace);
Januaryl999, pp. 7-1 - 7-10; In English; See also 19990054217; Original contains color illustrations; Copgigat; \Wail:
CASI; A02, Hardcopy; A03, Microfiche

With the advent of automatic and adaptive radio communications systems there has begarecessfactivity in propaga
tion at HF. The development of Automatic Link Establishment (ALE) and Automatic Link Maintenance (ALM) systems sug-
gestedhe demise for HF prediction programs. These new systems would not need experienced operators and the systems woulc
performall the necessary frequency management tasks themselves. ALE and ALibhawdme way in optimizing the opera
tion of systems on aihowever in order to optimize the use of the HF spectrum, a planning exercise is still required which will
providea reasonable first selection of frequencies. For example, allocating the high end of the band for short reediealear
incidenceskywave operations in winter at midnight would not necessarily be a sensible choice. This "first cut” maardisg
could be performed using radios which contain simple software planning tools but coordination between separated users wishing
to communicate becomes an issue. Alternatively the planning exercise can be performed using more sophisticated assignmen
toolslocated ah strategic centre or at a tactical command post. This paper describes two tools which can be used to perform tasks
from the simple estimation of usable frequencies to more complex frequency allocatiogdardaworks.
Author
TelecommunicationErequency AssignmerRadio Communicationommunication Networks

19990054225Thomson-CSF AirsyBagneux, France
Low Frequency Radars: Compatibility With Other Electr omagnetic Means Radars Basse Frequence: Compatibilite avec
les Autres Moyens Electromagnetiques
Zolesio, J. L., Thomson-CSF Airsys, France; Olivier, B., Thomson-CSF Airsys, France; Frequency Assignment, Sharing and
Conservatiornn Systems (Aerospace); January 1999, pp. 8-1 - 8-4; In French; See also 19990054217; Cogiyaghtdil:
CASI; A01, Hardcopy; A03, Microfiche

Thegrowth of military threats has led to the development of systems for detecting and evaluating threats. The capacities of
thesesystems must continually be expanded even as economic constraints become ever more stringent. For surface systems, th
currentthreat displays the following characteristics: (1) reduced SER (missiles, low-detectability asteaitarplanes, etc.);
(2) extended flight envelopes (from very low altitude for cruise missiles up to the zenith for ARM missiles); (3) increased flight
dynamicswhich allow for use of naturdileld masks (helicopters an cruise missiles) and/or very high speeds; and (4) increased
electroniccountermeasurabilities with traditional interference and with signature masking by passive means (absorbers, adapted
shapespr active means.
Author
Low Altitude;Radar; Compatibility; Display DevicesLow FrequenciesAircraft Detection

19990054226Wales Univ Inst. of Science andethnology Dept. of Computer Scienc€ardif, UK

Optimizing Radio Network Design

Chapman, Simon J., Wales Univ. Inst. of Science and Technology, UK; Hurley, Steve, Wales Univ. Inst. of Science and Tech-
nology, UK; Kapp-Rawnsley, Rupert, Wales Univ. Inst. of Science and Technology, UK; Frequency Assignment, Sharing and
Conservationn Systems (Aerospace); January 1999, pp. 9-1 - 9-12; In English; See also 19990054217; Original contains color
illustraions

Contract(s)/Grant(SESPRIT Proj. 23243; CopyrightalWed; Avail: CASI; A03, Hardcopy; A03, Microfiche
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Designingradio networks that utilize their allocated frequenciéscéif’ely and eficiently is a dificult problem. If a radio
networkis poorly designed thespectrum will be wasted and/or the quality of service will be degraded even if a good frequency
assignment algorithm is used. to produce a well designed network the designer needs to take into account several competing
factors.For example, cost may be reduced by having a few omni-directional antennas operating at fulhjgomay produce
goodarea coverage and have a small amount of overlap between areas (and hence low interference)sttwevatwork
may not be able to satisfy the tfiafdemands within the area assigned to each antenna i.e. its cell. to try and overcome this problem
moreantennas are required (perhaps using directional antennas at the same site or additional antésmesns sitek). However
this increases the cost, the potential for interference, and increases the difficulty of finding a good frequency assignment. For
examplejf the network design is used to generate chasgygration constraints between pairs of transceivers then the required
separationsould have higher values on a poorly designed network relative to a well designed network. Consiqgestigy
assignmenalgorithms e.g.,will find assignments whietther use a lger range of frequencies than may be necessary (for mini
mumspanassignment) or have a higher number of constraint violations in fixed spectrum problems. The radio network optimisa
tion problem involves designing a radio network usinggtimisation algorithm that takes into account competing factors. For
example, the final network can be optimized for cost, interference, handover and traffic demands. Other constraints can be
includedas necessary
Author
Optimization;Algorithms;Radio CommunicatiorErequency Assignmer@ommunication Networks

19990054227North Atlantic Teaty Oganization Frequency Management Bran@&russels, Belgium
The Impact of Protection Criteria and Assignment Order on Military Air Gr ound Air Fr equencies
Kho, K. S., North Atlantic Treaty Organization, Belgium; Elliot, M., North Atlantic Treatya@ization, Belgium; Frequency
Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp. 10-1 - 10-10; In English; See also
1999005421 7Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Tacticalair communications use the UHF 225-400 MHz military band imf®A&urope. Overall management of the military
use of the band is performed by theT@\FrequencyManagement Sub-Committee (FMSC). The band is divided into allotments
for each type of system e.g. Radio Relay (R/R), [Instrument Landing System (ILS),] UHF Satellite-@ndukid-Air (A/G/A),
basedon an Allotment Plan agreed by the FMSC. The management of the A/G/A assignments is then performed centrally by the
FrequencyManagement Branch (FMB) of the i@ HQ C3 Stdfat NATO HQ, using a software tool called i@ UHF Fre
guency Assignment System (NA§E 2). This paper first describes the assignment system oANQZFand then focuses on the
resultsof an investigation into the impact of assignment order on the results of a bulk assignment process. Paragraphs 2 to 7 are
backgroundnformation for your convenience.
Author
Frequency Assignmerigadio Communicatiorillocations

19990054228Royal Holloway Dept. of Computer SciencEgham, UK
Are There Effective Binary Frequency Separation Constraints for Fequency Assignment Coverage Bblems?
Bater,Joe, RoyaHolloway, UK; Jeavons, PeteRoyal Holloway UK; Cohen, David, Royal HollowayJK; Dunkin, Nick, Royal
Holloway, UK; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp. 11-1 - 11-8; In
English;See also 19990054217; Copyrighaivéd; Avail: CASI; A02, Hardcopy; A03, Microfiche

Frequency assignment in cellular radio networks is often modelled using binary constraints between pairs of transmitters.
Theseconstraints restrict possible frequency channel assignments in order to reduce the risk of unacceptable interference. Here
we question the adequacy of binary constraints of this kind to represent the prdieleinedf. In this paper we examine the use
of binary constraints, based on predicted interference between pairs of cells, Having generated the binary constraints, they are
solvedusing standard heuristic solution techniques, and tested back against the original system model. In many of the instances
thesesolutionsfail to provide complete coverage. by considering solutions calculated directly from the system model (i.e. a single
global constraint), we obtain solutions to all problem instances which provide perfect predicted coverage. to achieve coverage
in the binary model it is necessary to tighten the constrigintese instances by increasing the reference céorieterference
thresholdsat which constraints are enforced. This additional restriction forces the number of channels used in the gplution to
beyond that required of the global constraint solution. We conclude that representing the frequency assignment problem using
binary constraints may be inadequate to capture the essential features of the problem, and that it may be necessary to-include high
er-orderinformation in any déctive model. Another conclusion concerns the lower bounds on the number of channels required
thatare sometimes calculated from a binary constraint model, using maximal cliques in the constraint graph, or other techniques.
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If the binary constraint model is not an adequate representation of the problem, then any such lower bound may be unreliable as
anestimate of the spectral resources required for a cellular system.

Author

Frequency Assignmenonstraints;Carrier to Noise Ratios

19990054229Universidad Carlos 3 de Madribept. ecnologias de las Communicacionktadrid, Spain
Emerging Techniques for Dynamic Fequency Assignment: Merging Genetic Algorithms and Neural Networks
Bousono-CalzonC., Universidad Carlos 3 de Madrid, Spain; Figueiraal A. R., Universidad Carlos 3 de Madrid, Spain:-Fre
guency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp. 12-1 - 12-6; In English; See also
1999005421 7Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Geneticalgorithms and neural networks have previously been applied to the hard problem of assigning channels in mobile
communicatiorsystems. The interest in these algorithms is dtleetio generality and the possibility of fast hardware implementa
tionsthatadapt to dynamical environments. Nevertheless, these algorithms perfiemendiy: neural nets are known to better
satisfyallocation constraint&hile genetic algorithms allow for global optimisatione YWopose here to nggr the best features
of both algorithms in a quite natural manr&@mulations show that this ngéng has good performance, and suggest a new interest
ing direction for research.
Author
Genetic Algorithms; Neural Nets; Mobile Communication Systems; Systems Simulation; Dynamical Systems; Frequency
Assignment

19990054230Diehl G.m.b.H. und CpRoethenbach, Germany
Electromagnetic Coupling Paths to Electonic Systems Connected with Electmic Setups and Destruction Mechanisms
Bohl, Juergen, Diehl G.m.b.H. und Co., Germany; Ehlen, Tilo, Diehl G.m.b.H. und Co., Germany; Sonnemann, Frank, Diehl
G.m.b.H.und Co., Germany; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999, pp. 13-1
- 13-6; In English; See also 19990054217; Copyrighiveéd; Avail: CASI; A02, Hardcopy; A03, Microfiche

Within an investigation containing both measurements and intensive simulatiofisciineefnodel creation for the examina
tion of the coupling behaviour of HF interference and the coupling paths into electronic circuits is intended. Based on-the predic
tionsderiving from these results adequate hardening measures regarding functionality distuhlbancés~ interference can
be considered already in the development and design process. Electromagnetic field simulation programs are necessary for the
analysisof the coupling décts into materials, the creation of signal amplifying body resonances and the coupling into power and
signalwires. Network analysis programs are responsible for the detection of the HF-LF conversion at the electrical non-linearities
and the computation of the radiation of the LF disturbance within the electronic circuit. The various electromagnetic interferences
during the coupling process and the respective simulation programs are compared. A meaningful network analysi€oequires
pling of these specific simulation tools.
Author
Electomagnetic CouplingComputerized SimulatiorElectomagnetic Interfemce;Circuits

19990054231British Telecom Research Labntelligent Systems Research Groigswich, UK
Solving the Radio Link Frequency Assignment Poblem Using Guided Local Seath
Voudouris,Christos, British €lecom Research Labs., UKsdng, Edward, Essex UniWK; Frequency Assignment, Sharing and
Conservationn Systems (Aerospace); January 1999, pp. 1444h-12; In English; See also 19990054217; Copyrighit/&d;
Avail: CASI; A03, Hardcopy; A03, Microfiche

In this paperwe examine the application of the combinatorial optimisation technique of Guided Local Search to the Radio
Link Frequency Assignment Problem (RAF). RLFAP stems from real world situations in military telecommunications and it
is known to be an NP-hard problem. Guided Local Search is a metaheuristic that sits on top of local search procedures allowing
themto escape from local minima. GLS is shown to be superior to other methods proposed in the literature for the problem, making
it the best choice for solving REPs.
Author
Combinatorial AnalysisFrequency AssignmerRadio FequenciesOptimization
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19990054232Essex Uniy Dept. of Computer Scienc€olchester UK
Solving the Radio Link Frequency Assignment Poblem with the Guided Genetic Algorithm
Lau, T. L., Essex Univ., UK; Tsang, E. P. K., Essex Univ., UK; Frequency Assignment, Sharing and Conservation in Systems
(Aerospace)january 1999, pp. 14b-1- 14b-28; In English; See also 19990054217; CopyaigbtWvail: CASI; A03, Hard
copy;A03, Microfiche

The Radio Link Requency Assignment Problem is an abstraction of a real life military application that involves the assigning
of frequencies to radilinks. This problem set consists of eleven instances that are classed as either a Constraint Satisfaction Opti
mizationProblem or a Partial Constraint Satisfaction Problem. peablem has di€rent optimization and constraint require
ments,and can have up to 916 variables, and up to 5548 constraints. The Guided Genetic Algorithm (GGA) is a hybrid of Genetic
Algorithm and meta-heuristic search algorithm Guided Local Search. As the search progresses, GGAboibdifieditness
functionand fitness template of candidate solutions based on feedback from constraints. In this paper we have shown that GGA
hasthe best optimality-robustness advantage over current published results.
Author
Frequency Assignmerenetic AlgorithmsRadio FequenciesOptimization;Heuristic Methods

19990054233Defence Evaluation Research AgerRadio Science and Propagation Grodplvern, UK
A Decision Aid to Predict Monthly Signal Coverage Maps Between 30 and 50 GHz in Eope
Shukla,Anil K., Defence Evaluation Research Agenod¥(; Akram, Ammad, Defence Evaluation Research Ageblt§; Kone
fal, Tad, York Univ., UK; Watson, PeteBath Univ, UK; Frequency Assignment, Sharing and Conservation in Systems (Aero
space)January 1999, pp. 15-1 - 15-12; In English; See also 19990054217; Copyaigety¥vail: CASI; A03, Hardcopy; A03,
Microfiche

Therequirements of both commercial and military communications operators are towards increased data rates at long ranges
to support applications such as the Integrated Digital Battlefield, High Definition Video Transmission (HDTV) and personnel
communicationgor both micro and pico cell coverage. These requirements are forcing system designers and technology engi
neersto consider ever higher frequencies, such as millimetre wave frequencies (e.g., 20-40 GHz), where the spectrum is currently
uncongestednd where the necessary wide bandwidths may be available. As the number of commercial and military systems oper
atingwithin this band increases, the pressure to optimize the packing density whilst minimising spectrum usage, interference and
costswill also increase. to aid thefettive design and deployment of triservice millimetre wave systems, a first generatien Mllli
metric Decision Aid System (MIDAS &fsion-1.0ajhas been developed. This aid predicts monthly signal attenuations and availa
bilities between (initially) 30-50 GHz in the European environment. The tool may be used by system designers for hardware
developmenbptimisation, and by system planners to match communications t@cticsplatform altitude, range) to the battle
spaceenvironment to maximise the operationdéefiveness of limited and costly communication assets.
Author
Decision Support Systems; Digital Television; Superhigh Frequencies; Wave Generation; Millimeter Waves; High Definition
Television;Frequency Assignment

19990054234Thomson-CSHRadars and Contre-Mesur&ancourt, France

Conditions for Insertion of Wide-Band Radars Conditions d’Insertion des Radars a Large Bande

Isnard,Jean, Thomson-CSFrance; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999,

pp.16-1 - 16-8; In French; See also 19990054217; Copyrigiwétl; Asail: CASI; A02, Hardcopy; A03, Microfiche
Theimplementation of wide-band signals in radars results of the need to discriminate / clagsiy taresist countermea

suresand to obtain precise maptcertain areas. Depending on the applications the signal waveforms and their spatial-temporal

conditionsof transmission will have to be harmonized among themselvesitinthose utilized by other applications; indeed

it will become increasingly necessary to shatrkeast partly the bandwidths for a better use of the spectral resource. This paper

outlinesthe internal and external conditions for the radio localisation service: the sharing of bandwidths iztarseand other

equipmenin particular for radio communications should be possible provided that mutual constraints are accepted.

Author

Bandwidth;Radar; Broadband;Frequency Assignmerirequency Contd

19990054235Thomson-CSFRadars and Contre-Mesuy&ancourt, France

Airborne Metric Fr equency Surveillance Radar (UHF-VHF)

LacommeP, Thomson-CSH-rance; Carrara, B., Thomson-C&Fance; Frequendissignment, Sharing and Conservation in
Systems (Aerospace); January 1999, pp. 17-1 - 17-2; In English; See also 19990054217; Gupiyeghfvail: CASI; A01,
Hardcopy;A03, Microfiche
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This paper presents a new concept of airborne surveillance system using a low frequency band (metrik wave length) aimed
at: detecting and tracking air tgats with low Radar Cross Section (RCS) such as stealth aocrafssiles, and detecting and
localizing moving and non-moving grounddats, possibly hidden under foliage.

Author
Airborne Surveillance RadaRadar Cpss Sectiond;ow Frequencies

199900542360xford Univ, Mathematical Inst.Oxford, UK
A Linear Programming Approach to Radio Channel Assignment in Heavily Loaded, Evolving Networks
Leese Robert A., Oxford Uniy UK; Frequency Assignment, Sharing and Conservation in Systems (Aerospace); January 1999,
pp.18-1 - 18-10; In English; See also 19990054217; Sponsored in part by the UK Radiocommunications Agency under a contract
with St. Catherines College, Oxford.; CopyrightiMéd; Asail: CASI; A02, Hardcopy; A03, Microfiche

This paper investigates a possible approach to the radio channel assigrohkam, based on linear programming relax-
ation,together with column generation. The method is tested on a set of benchmarks that are expected to be challenging, and mos
casesare handled well. Those that are not suggest possible improvements. The method becomes more attractive when there ar
multiple channel demands at each transmitter site. Attention is restricted to minimum span problems, with intedietrerties
by a constraint matrix, but similar approaches are possible for more general formulations.
Author
Linear Pogramming;Frequency Assignmerntietwork Analysis

19990054312Naval Postgraduate SchpMonterey CA USA
Localization of Wireless Emitters Based on theife Difference of Arrival (TDOA) and Wavelet Denoising
Hippenstiel, Ralph D.; Ha,rlT.; Aktas, Unal; May 1999; 67p; In English
Contract(s)/Grant(s): N41756-98-WR-87397
Report No.(s): AD-A363100; NPS-EC-99-006; No Copyrightais CASI; A04, Hardcopy; AO1, Microfiche

The localization of mobile wireless communication units using time difference of arrival (TDOA) is studied. The wavelet
transformis used to increase the accuracy of TDOA estimation. Several denoising techniques base@wsightransform are
presentedThese techniques are applied tdatiént types of test signals and teimulated baseband GSM signal. The results of
thedenoising techniques are compared to the ones employing no denoising in terms of the mean sqUiheedamaising tech
niguesallow a 28 to 81 percent improvement in the TDOA estimation.
DTIC
Signal PocessingNoise ReductionRadiotelephonesCommunication Equipmenifavelet Analysis

19990054313Naval Research LagkRadar Analysis BranghWashington, DC USA
Hybrid V ersion of Method of Moments Computer Code: IBC3D
Taylor, Douglas; May 20, 1999; 21p; In English
Report No.(s): AD-A363074; NRL/MR/5310--99-8378; No Copyrightait CASI; A03, Hardcopy; A01, Microfiche

IBC3D is a computeprogramused to calculate the electromagnetic scattering cross section and electric/magnetic surface
currentsfor arbitrary 3-dimensional bodies coated with anisotrg@sy materials. An enhanced version of this code, developed
by the Radar Division of the Naval Research Laboratory (NRL), is described hea#idivatone to generate a hybrid scattering
solutionby incorporating surface currents generated external to the IBC3D. The benefit derived from using ttegpydaizh
is gained by reducing the number of surface current unknowns required to produce a scattering cross section using numerically
intensivecomputer codes such as IBC3D. When compared to the unmodified IBC3D solution for a 5-sided prism shaped object
a 20 percent reduction in the number of electric surface current unknowns was obtained using the hybrid version of the code with
minimal sacrifice in accuracy
DTIC
Electomagnetic ScatterindRadar Cpss SectiongComputer Pograms;Scattering Coss Sections

19990054319Farr Research, Albuquerque, NM USA

Multi-Channel Impulse Radiating Antennas with Polarization Diversity Final Report May 1998 - Jan. 1999

Farr, Everett G.; Bowen, Leland H.; Baum, Carl E.; Pratéiliam D.; Jan. 1999; 31p; In English

Contract(s)/Grant(s): F29601-98-C-0166; AF Proj. 3005

Report No.(s): AD-A363740; AFRL-DE-NM-TR-1999-1019; No Copyrightak CASI; A03, Hardcopy; A01, Microfiche
Thetri-impulseradiating antenna (IRA) and quad-IRA are derived here from earlier versions of Impulse Radiating Antennas.

In the new designs, the aperture is divided into three, éoumore sections to provide at least two receive channels and at least
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onetransmit channel, all within a very compact structure. The two receive channels allow reception in two orthogonal polariza
tions. This configuration is useful when searching for mines using the so-called "vampire” radar signature. This signature is a
characteristic of certain manmade objects in certain symmetry configurations. Such objects cannot scatter any cross-polarized
field, whereas natural objects scatter a stronger cross-polarized field component. In this report the radiated fields of the tri-IRA
andquad-IRA are analyzed. The feed impedance is optimized and a model tri-IRA enloluiétsted in various configurations

and compared to theoretical predictions.

DTIC

Impulses;Cross PolarizationAntenna Radiation Patterns

19990054450Helsinki Univ of TechnologyLab. of elecommunicationseichnology Espoo, Finland
Efficient Simulation Techniques for Multiservice Loss Systems
Lassila, B Jan. 1999; ISSN 951-22-4434-92p; In English
Report No.(s): PB99-147415; ISBN 1455-5751; No CopyrighgilACASI; A06, Hardcopy; A02, Microfiche
Modernbroadband networks have been designed to integrate several service types into the same néhearélll Scale,
the process describing the number of calls present in the network can be modeled by a loss system. In principle, loss systems ar
mathematically\simple and wellnderstood, and one is able to write down exact expressions for such things as the blocking proba
bility of a call belonging to a given class. However, for systems of realistic size in terms of the number and the capacity of the
links and the number of trfid classes, such analytical expressions defy a direct evaluation becausbugfdtsize of the state
space.
NTIS
LossesComputerized SimulatiolGommunication Network€omputer Networkd\etwork Analysis

33
ELECTRONICS AND ELECTRICAL ENGINEERING

Includes test equipment and maintainability; components, e.g., tunnel diodes and transistors; microminiaturization; and integrated
circuitry. For related information see also 60 Computer Operations and Hardware and 76 Solid-State Physics.

19990053549University of Electro-CommunicationPept. of Applied Physics and Chemistfpkyo, Japan
Development of an Annular Array Ultrasonic Transducer for Clinical Investigation
YamagamiHiroyuki, University ofElectro-Communications, Japan; Ochiaufbomu, University of Electro-Communications,
JapanGoto, Hiroya, University of Electro-Communications, Japan; Sasakihio, University of Electro-Communications,
JapanBulletin of the University of Electro-Communications; December 1988jrie 1, No. 2, pp. 145-156; In Japanese; See
als019990053546; No Copyright; Avail: CASI; A03, Hardcopy; A02, Microfiche

We have developed ail ultrasonic transducer for clinical investigations, customarily called "annular array ultrasonic trans-
ducer”. This transducer which is composed of three annular piezoelectric high-polymer elements has many focuses which can
bevaried bydelaying emitting waves from each element and works at both 15 and 30 MHz. These transducers used in home-made
instrument’s are widely available in clinical fields of ophthalmology, dermatology and orthopedics. In the present paper, the
designsand simulations of the transducersults of essentiaheasurements and some clinical images are given and discussed.
Author
Fabrication; Ultrasonic WAve TansducersClinical Medicine

19990053551University of Electro-Communication®ept. of Electronic Engineeringokyo, Japan
Impr ovement of Forth Inner Structure about Implementability
Takahashi, Mitsuo, University of Electro-Communications, Japan; Tanaka, Kiyoomi, University of Electro-Communications,
JapanBulletin of the University of Electro-Communications; December 1988jrke 11, No. 2, pp. 161-167; In Japanese; See
als019990053546; No Copyright; Avail: CASI; A02, Hardcopy; A02, Microfiche

In the "electronics experiment” class, there is an experiment problem called "logic circuit” which made thef ppeatderh
of hardware and softwaie the design into a subject. Forth language was adopted, because the experiment is made by attention
to hierarchy and modularityrhe cluster of words of Forth language is called a dictionary and programming is the making of words,
with respect to routines of which having one arranged function. When Forth language is compiled, threaded code, address informa
tion linked to words, is created and the threaded code is executed by the inteFpesfeartability of the dictionary was improved
by using compiler and discompilgBenerally an interpreter has been added to each word. Howeseh word was defined as
afunction of C language in the implementation, and the interpeategchanism which called functions, was defined as the main
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function. This mechanism is convenient for implementing the execution routine into the firmware. The input/output word was
built in using the file control of UNIX OS.

Author

Softwae Engineeringforth (Programming Languagelomputer Pograms;Compilers;Computers

19990053569Naval Undersea ¥fare CentemNewport, Rl USA
EMI Measurement Testing Performed at Hanscom Air Foce Base and Fort Devens Reseryer the DARPA Hybrid Elec-
tric Vehicle Program
Rydzaj, Thomas; Bruno, Anthony B.; Zelaya, Oscar R.;.N&r 1999; 24p; In English
Report No.(s): AD-A362952; NUWC-NPTD-11082; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

In this studyvarious electric vehicles were tested to evaluate their potential electromagnetic interference (EMI) emissions
when used in today’s hostile commercial electromagnetic environment. The risks associated with particular emissions were
assessedncluding the possibility of the electric vehicle creating undesirable EMI emissions that deatdbfer systems. EMI
emissionsvere measured on both military and civilian vehicles in forteb build a database that can be used to identify EMI
issueghat afect electric vehicle performance.
DTIC
Electomagnetic Interfeance;Electric Motor \¢hicles

19990053570Cornell Uniy, Ithaca, NY USA
(DURIP 97) Vacuum Equipment for Ultra High Power Microwave Experiments Final Report 1 Mar. 1997 - 28 Feb. 1999
Nation,John A.; Apr22, 1999; 13p; In English
Contract(s)/Grant(s): F49620-97-1121 AF Proj. 3484
Report No.(s): AD-A362954; AFRL-SR-BL-TR-99-08; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The high vacuum insulator system we obtained did not eliminate the pulse shortening previously observed. However we did
eliminate the pulse shortening, albeit with serendipity leatfiag/ay. In this case we found no pulse shortening even at 85 MW
with poor vacuum. It is worth special note that the 85 MW was achieved at an rf conveisienagfof 55%. we will now push
this limit until we do get shortening and then try again.
DTIC
Vacuum System8$jicrowavesUltrahigh Vacuum

19990053584Ljubljana Univ, Fakultete za Elektrotehnikdugoslavia
Electrotechnical Review Volume 65 Elektrotehniski \éstnik Letnik 65
Zajc, Baldomir, Editor, Ljubljana Univ, Yugoslavia;Solina, Franc, Editotjubljana Univ, Yugoslavia; 1998; ISSN 0013-5852;
In English; In Slovene; See also 19990053585 through 19990053590; No Copyright; Avail: Issuing Activity (Elektrotehniski
Vestnik, Fakulteta za ElektrotrhnikorZaska 25, 1001Ljubljana, Slovenia), Hardcddicrofiche
Contentdnclude the following: Parallel active power filter operating with variable switching frequSimulation model
of SF6circuit-breaker for digital simulations of switching transients. Measurement of stray no-load losses in induction motors.
Hundred years of particle accelerators. Adaptive routing strategies using learning automata. and Multimedia communications
requirements.
CASI
Particle Acceleratorsjinduction Motors;FrequenciesPigital Simulation;Circuit Breakers;Automata Theory

19990053585Ljubljana Univ, Faculty of Electrical Engineerinyugoslavia
Parallel Active Power Filter Operating With Variable Switching Frequency Paralelni Aktivni Mocnostni Filter s Spremenl
jivo Stilalno Frekvenco
\Voncina,Danijel, Ljubljana Uniy, Yugoslavia; Nastran, Jandgubljana Univ, Yugoslavia; Electrotechnical Review; 199&jlV
ume65, Nos. 2-3, pp. 69-75; In English; See also 19990053584; No Copyigtilt; Issuing Activity (Elektrotehniski &stnik,
Fakultetaza Elektrotrhniko, fizaska 25, 1001Ljubljana, Slovenia), Hardcddicrofiche

A parallel active power filter for non-linear loads, its signal processing unit for single- and three-phase applcatain,
principleand power stages are described. The filter current reference determination method, which providesokthection
damental reactive power and harmonic distortion for variable non-linear loads, is based on the combined analogue and digital
signalprocessing. First, the load current is filtered by a precision analogue circuit. The further calculation of the filter cufrent refer
encesn a single- and three-phase application is accomplished by microcontrollers MCB8RCIC68332. The implemented
discrete-timeriggering method and selected reactive elemerttseifilters power stage provide fast response of the actual filter
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current to its reference. The resutibfained from the experimental circuits, illustrate the active filter performance hl steady state
andduring load current transients.

Author

Switching;Circuits; FrequenciesNonlinearity; Signal PocessingElectric Filters

19990053586Ljubljana Univ, Fakultete za Elektrotehnikdugoslavia
Simulation Model of SF6 Circuit-Br eaker for Digital Simulations of Switching Transients Simulacijski Model Odklopnika
SF6 za Potrebe Digitalne Simulacije Stikalnih Prehodnih Pojavov
Bizjak, Grega, Ljubljana Uniy Yugoslavia; PovhDusan, Siemens A.G., Germany; Zunko, Réfisbljana Univ, Yugoslavia;
ElectrotechnicaReview; 1998; Wlume 65, Nos. 2-3, pp. 84-92; In Slovene; See also 199900535&ZgNwight; Avail: Issuing
Activity (Elektrotehniski ¥stnik, Fakulteta za ElektrotrhnikorZBska 25, 1001Ljubljana, Slovenia), Hardcddicrofiche

The paper describes the development and testing of detailed modieighf @oltage SF6 circuit-breaker for digital simulation
programsTHe model of the SF6 circuit-breaker is a black-box model introduced in the modelled system in avfiarypaié
elementwith a variable impedance assured by a special regutstiiematicamodel.lt consists of four partial models combined
togetherclosed circuit-breaker model, burning arc model, current zero crossing model and open circuit-breaker model are then
shown.
Author
Digital Simulation;Computerized Simulatioi§Gircuit Breakers;Fabrication; Performance &sts;High \bltages

19990053587Koncar Inst. za Elektrotehnikdsijek, Croatia
Measurementof Stray No-Load Losses in Induction Motors Meritev Dodatnih 1zgub Prostegaeka Trifaznih Asinhronskih
Motorjev
Stefanko Stjepan, KoncalCroatia; Zagradisnik, Ivan, Maribor Unjislovenia; GajzeMatej, Maribor Univ, Slovenia;Slemnik,
Bojan, Maribor Univ., Slovenia; Electrotechnical Review; 1998; Volume 65, Nos. 2-3, pp. 102-107; In Slovene; See also
19990053584; No Copyright; Avail: Issuing Activity (Elektrotehniski Vestnik, Fakulteta za Elektrotrhniko, Trzaska 25,
1001LjubljanaSlovenia), Hardcopyicrofiche

In induction motors at no-load stray no-load losses are present besides fundamental losses (stator winding |dfss®ks stator
mentalfrequency core losses, friction and windage losses). The stray no-load losses are mostly located in the stator and rotor core
laminations (surface and pulsation losses) and in the rotor winding. Also, in squirrel-cage induction motors with skewed rotor
slots,there are losses due to the crossbar currents. The main part of the stray no-load losses are caused by the permeance wavefor
of the aigap due to slotting and the smaller part caused by the saturation of the main magnetic paths in the inducfidr motor
presentatiomf the permeance harmonics, due to slotting in the flux-density waveform, is described in Section 2. Also the excita
tion harmonics of the stator and rotor winding are given in this section. For the product of the same order harmonics of the excita
tion andthe permeance the gap induction is given. In Section 3, the paper describes a measurement method of stray no-load
lossesknown as the hysteresis jump. From the gpéalance at the hysteresis jump the voltage depending stray no-load losses
canbe obtained.
Author
Electric Contol; Electric Potential;Slots;Rotors;Magnetic InductionHarmonic Excitation

19990053733Space and Naval &fare Systems Cente3an Diego, CA USA
Characterization of a Hard-Switching Motor Controller for EMC Considerations
Li, S. T; McGee, J. B.; Schukantz, J. H.; M29899; 32p; In English
Report No.(s): AD-A362721; SSC-TD-3068; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Theoverall objective of this research is to characterize Power Electronic Building Blocks (PEBBSs) for application ef electro
magnetic compatibility (EMC) in existing and advanced shipboard electric power systems. Both emissions and susceptibility lev
els will be studied, first for radiated EMI and later for conducted EMI. The EMI suppression techniques in large and small
high-densitypower electronic modules will be developed. This document presents the results of theforisalosvard the over
all research objective. These initiafats include setting up the EMI measurement facilities, developing EMI measurement tech
nigues,and performing radiated emission tests on a motor contratéch is a hard-switching device.
DTIC
Thyristors;Electomagnetic CompatibilityElectric Power Supplie€lectronic Modules
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19990053743Honeywell Bchnology CenteMinneapolis, MN USA
Optical Interconnect Technology (OIT) Multichip Module to Multichip Module Final Report 13 Aug. 1992 - 30 Jun. 1996
Bristow, Julian; Liu, We; Johnson, Klein; Jan. 1998; 53p; In English
Contract(s)/Grant(s): F33615-92-C-1034; AF Proj. 2001
Report No.(s): AD-A362637; C-98057; AFRL-SN-WP-TR-1998-1055; No Copyright; Avail: CASI; A04, Hardcopy; A01,
Microfiche

We have successfully demonstrated the first MCM-to-board-to-MCM optical interconnect based on VCSELS, \palygner
guide, and MCM-C packaging technologies. We demonstrated low-cost component fabrication and passive assembling tech-
niguesthatare compatible with existing electronic manufacturing processebeiléve these approaches are critical to optical
insertioninto real system applications.@/fabricated flexible polymer waveguide ribbons, board-integrated optical waveguides,
andpassively aligned flex-to-board waveguide connectoesalsb demonstrated optical links based on conventional MCM-C
packages with multiple data channels at data rates up to 1 Gbps per channel.
DTIC
Optical InteconnectsChannels (Data fansmission) Chips (Electonics)

19990053782Boeing Defense and Space GrpRgsearch andethnology Diy, Seattle, W USA
Electromagnetic Effects of Advanced Packagind-inal Report Nov. 1994 - Oct. 1998
Erickson, Grant, Boeing Defense and Space Group, USA; Badger, Scott, Boeing Defense and Space Group, USA; Mar. 1999;
216p;In English
Contract(s)/Grant(s): F30602-94-C-0085; AF Proj. 2338
Report No.(s): AD-A362900; AFRL-IF-RS-TR-1999-50; No Copyrightak CASI; A10, Hardcopy; A03, Microfiche

Advanced packaged technology devices are providing improved performance characteristics in airborne, spaceborne, and
land-basedactical military operations. Modern packaging technologies are also contribuiingrtived commercial systems
performanceWith the proliferation of these systems, their densely populated electromagnetic environments can result-in electro
magneticsusceptibility threats from within the packaging as well as from external sources. As a consequence, it is tingbortant
susceptibilitiego electromagnetic environments be addressed early in the design and that these considerations include packaging
design as well as circuit design. This document is the final scientific and technical report submitted under the Electromagnetic
Effectson Advanced Packaging Contract F30602-94-C-0085. The purpose of this contract is to assist the US Air Force Research
LaboratoryRome Research Site in determining electromagndtctefon advanced packaged devices and in determining evalua
tion models to identity, predict, and minimize electromagnetic effects on the reliability of devices and systems. The work was
performedat the Boeing Space Center in Kengdhington.
DTIC
Electomagnetic CompatibilityRadio Fequency Interfemce;Electronic Countermeases

19990053804Air Force Inst. of &ch, School of Engineeringhright-Patterson AFB, OH USA
Ultra-W ideband TEM Horns, Transient Arrays and Exponential Curves: A FDTD Look
Utton, Troy S.; Mar 1999; 133p; In English
Report No.(s): AD-A361787; AFIT/GE/ENG/99M-29; No Copyrightjal: CASI; A07, Hardcopy; A02, Microfiche

This research investigates the possibility of applying exponentially curved conducting plates to single-eteraeatse
Electromagneti€TEM) horns and their transient arrays to enhance the UWB characteristics already experienced by these radia
tors. The first part of this study demonstrates the FinitéeBeghce Tme-Domain (FDTD) method'ability to duplicatexpert
mental data, and establishes Haselinemodels used throughout the remainder of the research. The baseline models consist of
thetypical flat-triangle shaped conducting plates. The exponential taper models incorporate the exponential curves in the height,
the width, and both the height and width directions. One, two- and four-element baseline configurations are compared to their
respective exponential-curved models. The comparisons are made in both the time-domain and the frequency-domain. The
research concludes that reflection are not reduced by the application of exponential curves, but that the curves can increase o
decreast¢he peak field strength depending on the input pulse width and the direction to which the curve is applied. This research
alsodemonstrates, with the FDTD method, the major benefits realized when transient arrays are constructed from these elements.
Thefinal product of this researglsults from the exploration of methods to reduce FDTD run-times of these types of problems.
Therun-times are reduced by 96%, and approach the run-times necessatgrfacing the FDTD method with an optimizing
algorithm.
DTIC
Finite Difference ime Domain MethodAntenna ArraysHorn AntennasFinite Difference TheorySystems Analysi§omputa-
tional Electomagneticslime Domain Analysis
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1999005381 0Institute of Optoelectronics S.ABucharest, Romania
Fifth Symposium on Optoelectonics (SIOEL 1998)
Necsiou, Bodor; Jan. 1999; 284p; In English, 23-25 Sep. 1998, Bucharest, Romania
Contract(s)/Grant(s): F61775-98-i022
Report No.(s): AD-A361751; EOARD-CSP-98-1038; No CopyrigiwiaiA CASI; A13, Hardcopy; A03, Microfiche
The Final Proceedings for The 5th Symposium on Optoelectronics, September 23, 1998 - September 25, 1998. This is an
interdisciplinaryconference. dpics include materials and components for optoelectronics, new components, analysis and control
methoddor fabrication of optoelectronic devices and materials, and optoelectronic applications.
DTIC
Confeences Electio-Optics; Optoelectonic Devices

19990053825Communications Research Labokyo, Japan
Superconducting Device EBchnology and High Fequency Application
Wang, Zhen, Communications Research Lab., Japan; Kawakami, Akira, Communications Research Lab., Japan; Shimakage.
Hisashi,Communication&kesearch Lab., Japan; Uzawashinori, Communications Research Lab., Japan; Review of the Com
municationsResearch Laboratory; Dec. 199Glume 43, No. 4, pp. 625-636; In Japanese; See also 19990053822phiaght;
Avail: CASI; A03, Hardcopy; A02, Microfiche

In this paper, we report on progress in fabrications of superconducting Josephson junctions and applications in millimeter
andsubmillimeter wave regions. NbN/AIN/NbN tunnel junctions have been developed with verguhight density up to 54
kA/sqcm. The junctions showed good Josephson tunneling behexaailent terahertz response, and sensitive heterodyre mix
ing properties. W have fabricated YBCO step-edge Josephson junatith@n Au thin-film shunted resistance and a log-peri
odic antenna for applications as submillimeter wave Josephson mixers. The best receiver noise temperature of 1,200 K was
achievedn the 300-GHz band, and the harmonic mixing and self-pumping mixing phenomena were studied in the submillimeter
waveregion. In order to improve the high frequency performance of Josephson array osciaeseloped a shunted tunnel
junction with a very small parasitic inductance and fabricated Josephson array oscillators. Resonant properties of resistance
shuntedunnel junctions have been investigated #redoutput power and linewidth of the oscillators was estimated in the sub
millimeter wave regions.
Author
TechnologyJtilization; Supeconducting Devicegidigh FrequenciesFabrication; Josephsodunctions;Submillimeter \&ves;
Millimeter Waves;YBCO Supeawonductors

19990053865Centre National d’Etudes Spatigl@sulouse, France
Original Piezomotor for Space Applications
Six, Marc-F, Centre National d’Etudes Spatiales, France; Thomin,géspCentre National d’Etud&gpatiales, France; Berthjer
Yves, Institut National des Sciences Appliquees de Lyon, France; LeLetty, Ronan, Cedrat Recherche, France; 33rd Aerospace
MechanismsSymposium; May 1999p. 151-156; In English; See also 19990053852; No Copyrighi|:AASI; A02, Hard
copy; A04, Microfiche

An innovative linear piezomotor developed by Cedrat Recherche answers to high positioning needs of space applications:
no lubrication, large blocking force at rest, and better than 1 micron accuracy. Taking care especially of tribological aspects in
their realization, tested piezomotors have achieved steady performances along their life time both in air and in vacuum; they can
maintaina driving force of 20 N during 500,000 actuations over a 3-mm stroke.
Author
Technology UtilizationPiezoelectricity,;ServomotorsElectomechanical Devices

19990053871Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
Motor Brush Testing for Mars and Vacuum
Noon, Don E., Jet Propulsion Lab., California Inst. of Tech., USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp.
187-196;In English; See also 19990053852; No CopyrighgiA CASI; A02, Hardcopy; A04, Microfiche

Brushmotors have been qualified and flown successfully on Mars missions, but upcoming missions require longer life and
higherpower A test program was therefore undertaken to identify the best brush material for operation in the Mars atmosphere.
Six different brush materials were used in 18 identical motors and operated under various load conditions for a period of four weeks
in low-pressure CO2. All motors performed acceptablth accumulated motor revolutions between 98 and 144 million revolu
tions,depending on load. A proprietary silvgnaphite material from Superior Carbon (SG54-27) appears to be the best choice
for long life, but even the stock coppgraphite brushes performed reliably with acceptable .\ilder motors from the CO2 test
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werethen cleaned and run in vacuum for 2 weeks. THerdifice in results was dramatic, with 5 motors failing catastrophically
and wear rates increasing by ordefsnagnitude for the SG54-27 material. Three brush materials survived the test with no fail
ures: SG54-27 with a proprietary Ball Aerospace impregnation, a-gitaphite-molybdenum disulfide material from Superior
Carbon(SG59), and a copper sulfide-graphite material also from Superior Carbon (BG91).

Author

Electric Motors; Brushes (Electrical Contacts); Performance Tests; Mars (Planet); Environmental Tests; Vacuum Tests;
ConstructionMaterials

19990053891Department of the NayWashington, DC USA
Continuous-Time Adaptive Learning Circuit
Kub, Francis J., Inventor; Justh, Eric,Whventor; Jul. 14, 1998; 9p; In English
Patent Info.: Filed 6 Now5,; US-Patent-Appl-SN-554-160; US-Patent-5,781,063
Report No.(s): AD-D019309; No Copyrightyail: US Patent andrademark Cffce, Microfiche

An integratormultiplier-integrator circuit scheme usable in transvéilsers, a transverse filter employing such a circuit, and
amethod forusing each. The multiplientegrator multiplier has a capacitatively loaded integrating amplifier fed by a transistor
The current through the transist@nd hence the time it takes to @ethe integrating capacitodepends lgely on the bias of
thetransistornot the size of the capacit@ermitting ondo set and control integration time by setting the transssfrarameters,
andcontrolling its bias, ééctively controllingintegration time by us of only one semiconductor device. An additional circuit for
autozeroindi.e., canceling quiescentfeét) increaseadaptivity of the circuit. Preferably the phase of inputs to the first multiplier
is made selectably variable to minimize phaséedihce at the multipliethus increasing circuit stability
DTIC
Integrated Cicuits; Adaptive Filters;Circuits; Bias

19990053895Department of the NayWashington, DC USA
Single Electron Digital Cir cuits
Ancona, Mario G., Inventor; Nod7, 1998; 12p; In English; Supersedes US-Patent-Appl-SN-773155
Patent Info.: Filed 26 Dec. 96,; US-Patent-5,838,021; US-Patent-Appl-SN-773,155
Report No.(s): AD-D019316; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Disclosedare single electron digital devicés,which the screening lengths of individual device islands are between 0.5 and
1.0islands. This range permits island occupancy to be bias independent, permitting the devices to hold or process digital informa
tion independent of device biases. This range of screening lengthsefiacted by choice of device parameters which arf-suf
ciently modest to permit practical fabrication of these devices.
DTIC
Digital SystemsDigital Data; Electronic Equipment

19990053896Department of the NayWashington, DC USA
Hold-Up Cir cuit with Safety Discharge for Peventing Shut-Down by Momentary Power Interruption
Saadeh, dbia, Inventor; Oct. 27, 1998; 6p; In English; Supersedes US-Patent-Appl-SN-49463
Patent Info.: Filed 20 Ap®3,; US-Patent-5,828,207; US-Patent-Appl-SN-49,463
Report No.(s): AD-D019317; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a storage capacitor of a hold-up circuit is connected by a resistor to the current conducting bus sup
plying operating voltage to computer hardware from a power source. The capacitor is thergg whtre operating voltage
levelin order to subsequently maintain computer operation by digehiarough a diode during power interruption of a relatively
long duration determined by the capacitor gfeaand a predetermined drop in voltage applied to the computer load causing its
shutdown Detection of such drop in voltage is operative through an opto-isolator to safely gsttteacapacitor by relay con
trolled grounding thereof.
DTIC
Capacitors;Electric Potential;ResistorsShutdownsSafety;Diodes

19990053897Department of the NayWashington, DC USA

Transformer Which uses Bi-Directional Synchionous Rectification to Tansform the Voltage of an Input Signal Into an

Output Signal Having a Different Voltage and Method for Effectuating Same

Hammond, Russell E., Inventor; Johnson, Leopold J., Inventor; Sep. 29, 1998; 11p; In English; Supersedes US-Patent-
Appl-SN-855689
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Patentinfo.: Filed 14 May 97,; US-Patent-5,815,384; US-Patent-Appl-SN-855,689
Report No.(s): AD-D019322; No Copyrightyail: US Patent andrademark Cice, Microfiche

The present invention provides a transformer which uses bi-directional synchronous rectification to transform the voltage
of an input signal from one voltage level to anatiiére invention provides a transformer whrelguires less core volume, and
hence mass, than conventional transformers, and includes a rectifier for transforming a first time varying input signal, such as a
sinusoidor saw tooth signal, into a full-wave rectified voltage signal. A synchronous switch control generates first and second
controlsignals in response sampling the first time varying voltage signal. A floating driveféaufienerates third control signals
in response to receiving the second control sigadsAC switching stage transforms the full-wave rectified voltage signal into
afirst and second seri@d voltage pulses in response to receiving the first control signals. Each of the first and second series of
voltagepulses has a pulse periog,ahd a pulse width, omegghe first and second series of voltage pulses have amplitudes gener
ally corresponding tthe amplitude of the first time varying voltage signal. In response to receiving the second control signals,
a bi-directional synchronous rectifier transforms the first and second series of voltage pulses into a third series of voltage pulses
having time varying amplitudes generally corresponding to the amplitude of the first time varying voltage signal, a pulse period
T/2, and a pulse width, omega. A low pass smoothing filter transforms theséhiess of voltage pulses into a second time varying
analogvoltage signal.
DTIC
Pulse Duration;Electric Potential;Low Pass FiltersRectification

19990053898Department of the NayWashington, DC USA
Squirrel Cage TWype Electric Motor Rotor Assembly
Cho, Chahee.Pinventor; Krol, Wlliam P., Ji Inventor; Oct. 06, 1998; 5p; In English
Patent Info.: Filed 5 Sep. 96,; US-Patent-Appl-SN-706,593; US-Patent-5,818,141
Report No.(s): AD-D019323; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Theinvention pertains to a squirrel cage type electric motor rotor assembly includes first and seqdatkeid circular
configuration rigid tubes extending from the first plate to the second plate, the tubes being closed a either end thereof to define
enclosecchambers therein, and granules of magmeatterial disposed in the chambers, the granules being packed therein with
adensity leaving them readily movable to align with magnetic fields.
DTIC
Electric Motors;Magnetic MaterialsCircular Tubes

19990054111NASA Langley Research Centétampton,YA USA
Design of Advanced Atmospheric Water ¥por Differential Absorption Lidar (DIAL) Detection System
Refaat, Bmer F, Old Dominion Univ, USA; Luck, William S., Jr NASA Langley Research Cent&lSA; DeYoung, Russell
J.,NASA Langley Research Cent&fSA; Jul. 1999; 42p; In English
Contract(s)/Grant(s): FOP 622-63-13-70
ReportNo.(s): NASA/TP-1999-209348; L-17871; NAS 1.60:209348;Qdpyright; Avail: CASI; A03, Hardcopy; A01, Micro
fiche

Themeasurement of atmospheric water vapeeiy important for understanding the Eastblimate and water cycle. The
lidar atmospheric sensing experiment (LASE) is an instrument designed and operated by the Langley Research Center for high
precisionwater vapor measurements. The design detadsnafv water vapor lidar detection system that improves the measure
mentsensitivity of the LASE instrument by a factor of 10 are discussed. The new system consists of an advanced, very low noise,
avalanchephotodiode (APD) and a state-of-the-art signal processing circuit. The new low-power system is also compact and light
weightso that it would be suitable for space flight and unpiloted atmospheric vehicle} gpplications. The whole systeis
containedbn one small printed circuit board (9 x 15 sg cm). The detection system is mounted at the focal plane of a lidar receiver
telescopeand the digital output is read by a personal computer with a digital data acquisition card.
Author
Atmospheric Moistu; Water Vapor;Design AnalysisDifferential Absorption LidarDetection

19990054158Department of the Nayyashington, DC USA

System for Determining Time Between Events Using adltage Ramp Generator

McDonald,Vincent K., Inventor; Olson, Jack R., Inventor; Sotirin, Barbara J., Invenitiams, Robert B., Inventor; Sep. 01,
1998;9p; In English; Supersedes US-Patent-Appl-SN-527740

Patent Info.: Filed 13 Sep. 95,; US-Patent-Appl-SN-527,740; US-Patent-5,801,560

Report No.(s): AD-D019336; No Copyrightyail: US Patent andrademark Cffce, Microfiche
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Theinvention pertains to a system for determining the time bettesereceipt of two diérent signals, includes a voltage
ramp generator which generates a time dependent voltage signal upon receipt of a timing pulse at a time T1, and provides the
instantaneousalue of the voltage signal when the voltage ramp generator reegivegut signal having a predetermined thresh
old value at time T2. A data processor coupled to receive the voltage signal, generates the timing pulse, and determines a time
differencedelta T from the voltage signal, wheré-A2-T1.
DTIC
Time Dependencajpltage GeneratorsElectric Potential

19990054161Department of the NayWashington, DC USA
llluminating Electrical Fuse
Moody, Paul E., Inventor; Dec. 21, 1998; 13p; In English
Patent Info.: Filed 21 Dec. 1998; US-Patent-Appl-SN-9,226,620
ReportNo.(s): AD-D019340; No Copyright;\ail: Issuing Activity (Defensedchnical Information Center (DTIC)), Microfiche

An illuminating electrical fuse having an indicator lamp is provided. The indicator lamp is connected to the fuseoelement
the load side of the circuit and to an independent ground. During operation of the fuse, the lamp is illuminated. When the fuse
blowsout, the lamp is extinguished. The configuration of the circuit places the lamp in parallel with the circuit load in contrast
to similar fuses having the lamp, fuse elementlaad in series. \th the lamp in parallel, lamp failure does not shut down the
circuit. Furtherthe current draw of the electrical load bypasses the lamp circuit through which only a small current passes. The
lampin the preferred embodiment is a light emitting diode.
DTIC
Light Emitting Diodes]lluminating; Circuits

19990054163Department of the NayWashington, DC USA
Electrical Outlet Splash Protector
Moody, Paul E., Inventor; Dec. 21, 1998; 23p; In English
Patent Info.: Filed 21 Dec. 1998; US-Patent-Appl-SN-09,226,614
ReportNo.(s): AD-D019342; No Copyright;\ail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche

A splash protector in combination with an electrical outlet includes a shield member having a first shield portion and a second
shieldportion oppositeo the first shield portion. A spring member is provided in connection with the first and second shield por
tions. An outlet cover includes an outer face with a paieofangulaslot openings and a grounding pin opening formed therein,
and an inner face having a recessed area with an outer perimeterexfetssed area encompassing at least the pair of rectangular
slot openings and grounding pin opening, but less than an outer dimension of the outl& sprieg-supporting post is formed
onthe inner face of the outlet cover and projecting therefrom such that the spring member fits within facing inner sides of the first
andsecond shield portions so that the first and second slietdgletely block external access to the rectangular slot openings
andgrounding pin opening of the outlet cavdpon selectively actuating the spring, the shield portions are moved away from
the rectangular slot openings and grounding pin opening.
DTIC
Safety;Electrical Grounding;Slots

19990054168Department of the Nayyashington, DC USA
ChannelizedReceiverFront-End Protection Circuit Which Demultiplexes Broadband Signals into a Plurality of Different
Microwave Signals in Respective Contiguous Equency Channels, Phase Adjusts and Multiplexes Channels
RauscherChristen, Inventor; Novl7, 1998; 14p; In English; Supersedes US-Patent-Appl-SN-674951
Patent Info.: Filed 3 Jul. 96,; US-Patent-5,838,675; US-Patent-Appl-SN-674,951
Report No.(s): AD-D019300; No Copyrightyail: US Patent andrademark Cfce, Microfiche

Theinvention pertains to a channelized protection cirfariprotecting the front-end of a receiver from the detrimentatef
of interference signals within the bandwidth of received signals is disclosed. The channelized protection circuit comprises: a fre
guencydemultiplexer for separating a broadband input signal into a pluralityfefetit signal components in respective contigu
ousfrequency channels; a plurality of signal conditioning sub-circuits respectively responsive to the pluraléyesftdifgnal
components for selectively performing a conditioning operation on the plurality of different signal components to produce a
plurality of conditioned signal components minimally affected by interference signals from within any of the contiguous fre-
guencychannels; and a frequency multiplexer having a plurality of contiguous frequency channels for recombining the plurality
of conditioned signal components into a composite conditisiggrl of original bandwidth and at a safe power level with a-mini
mumamount of interference. Preferaltlge channelized protection circuit also includes a first plurafifjhase-adjusting cir
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cuits for compensating for phase imbalances among the plurality of different signal components, and also includes a second
plurality of phase-adjusting circuits for compensating for phase imbalances among the plurality of conditioned signal compo-
nents.

DTIC

SignalProcessingChannel Flow;Demultiplexing;Bandwidth;Broadband

19990054175Department of the NayWashington, DC USA
Switching Matrix
Hovey, John M., Inventor; Parke€arlyle \, Inventor; Oct. 06, 1998; 9p; In English; Supersedes
Patent Info.: Filed 22 Now2,; US-Patent-Appl-SN-308,630; US-Patent-5,818,940
Report No.(s): AD-D019333; No Copyrightyail: US Patent andrademark Cfce, Microfiche

Theinvention pertains to a deciphering unit having input and output matrices contoeatathster shift register to permit
flexible access to its stages. The output matrix allows selection of four register positions in the master shift register from which
datais fed to a correspondence generator where it is partially descrambled. Subsetipaeinihyit matrix allows selection of four
input registerpositions for the partially descrambled data, and one input register position for serial key shift register data. A com
parisonmatrix selects eight bit positions to allow comparison of the descrambled master shift register data with a predetermined
eighthit word. Upon favorable comparison a four bit word is transmitted to a base interrogating station for identification. Also,
thesame apparatus can be used for enciphering by shifting the data in the master shift register in a reverse manner
DTIC
Shift RegistersSwitching Cicuits; Matrices (Cicuits)

19990054195Sandia National LahsAlbuquerque, NM USA

Mechanisms of heavy-ion induced gate ruptw in thin oxides

SextonF. W,; Fleetwood, D. M.; Krisch, K. S.; Dec. 31, 1998; 2p; In English; IEEE semiconductor interface specialists conference

ReportNo.(s): DE98-006158; SAND-98-1899C; No Copyrightaf: Department of Engy Information Bridge, Microfiche
Singleevent gate rupture (SEGR) is a catastrophic faituwde that occurs in dielectric materials that are struck bgetier

heavy ions while biased under a high electric field condition. SEGRecarcethe critical electric field to breakdown to less than

half the value observed in normal voltage ramp reliabiéigts. As electric fields in gate oxides increase to greater than 5 MV/cm

in advanced MOS technologies, the impact of SEGR on the reliability of space based electronics must be assessed. In this sum

mary, the authors explore the nature of SEGR in oxigi#is thickness from 7 nm to less than 5 nm, where soft breakdown is often

observed during traditional reliability tests. They discuss the possible connection between the present understanding of SEGR

andvoltage stress breakdown models.

NTIS

Dielectrics; Capacitors;Silicon OxidesElectrical Faults;Radiation Effects

19990054583National Central Uniy Dept. of Electrical Engineerin@hung-Li, Biwan, Province of China
Transient Simulation of an A-Si TFT/LCD Pixel Using Table-Modeling Techniques
Tsai, Yao-Tsnug, National Central Univlaiwan, Province of China;ang, \en-Hong, National Centralniv., Taiwan, Province
of China; Journal of the Chinese Institute of Engineers. Special Issue: Materials Science and Engineering; January 1999; ISSN
0253-3839; ¥lume 22, No. 1, pp. 87-92; In English
Contract(s)/Grant(s): NCHC-86-03-009; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

This paper presents the table-modeling technique for circuit simulation. First, an a-Si TFT analytical model based on its opera
tional physics is presented. Ttable-modelingechnique requires current and capacitance tables feretif bias voltages. These
tableswere obtained from an analytical model. Using pixel simulation, we found that the table-modeling technique is as accurate
asthe a-Si analytical model for the same given conditions. Second, the 2-D numerical model can be used as a good approximation
to simulate an a-Si TFT device. Therrent and capacitance tables were generated from the 2-D numerical model. The simulation
with an the a-Si circuit application using the table-modeling technique was very close to that using the 2-D numerical model. The
impactof non-quasi static &dct on the table-modeling technique is also discussed.
Author
Computerized Simulatiol@emiconductor DeviceMathematical ModelsJwo Dimensional Models

19990054588Aerospace CorpTechnology Operation&l Segundo, CA USA

Moderated Degradation Enhancement of Lateral Pnp fansistors Due to Measuement Bias
Witczak, S. C.; Lacoe, R. C.; Mayeb. C.; Schrimpf, R. D.; Barnabii. J.; May 15, 1999; 9p; In English; Prepared in cooperation
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with Vanderbilt Univ, Nashville, TN, RLP Research, Inc., Albuquerque, NM, and Sandia National Lab., Albuguerque, NM.

Contract(s)/Grant(s): F04701-93-C-0094; DE-AC04-94AL85000

Report No.(s): AD-A363794; TR-99(8555)-1; SMC-TR-99-19; No CopyrighgilACASI; A02, Hardcopy; A01, Microfiche
Enhancedow-dose-rate gain degradation of ADI RF25 lateral pnp transistesaimined as a function of the bias at which

thegain is measured. Degradation enhanceratelow dose rates diminishes rapidly with increasing measurement bias between

theemitter and the basBevice simulations reveal that interface trap ghmay, field efects from oxide trapped chyger and emitter

metallization, base series resistance and high-level carrier injection all contribute to this behavior. As a practical consequence,

acceleratethardness assurance tests of this device require higher irradiation temperatuges detdgn mains for low power

applications.

DTIC

RadiationEffects;Accelerated Life dsts;lrradiation; Transistors

34
FLUID MECHANICS AND HEAT TRANSFER

Includes boundary layers, hydrodynamics; fluidics;, mass transfer; and ablation cooling. For related information see also 02 Aerody-
namics and 77 Thermodynamics and Statistical Physics.

19990052868Research andethnology Oganization Applied \&hicle Technology PaneNeuilly-surSeine, France
High Order Appr oximations for Compressible Fluid Dynamics on Unstructued and Cartesian Meshes
Barth, Timothy, Editor, NASA Ames Research Cent&lSA; Deconinck, Herman, Editovon Karman Inst. for Fluid Dynamics,
Belgium; March 1999; 582p; In English; Higher Order Discretization Methods in Computational Fluid Dynamics, 14-15 Sep.
1998,Rhode-Saint-Genese, Meft Field, CA, Belgium, USA; Sponsored by Research awhiiology Oganization, France
Report No.(s): RO-EN-5; ISBN 3-540-65893-9; Copyrightalved; Avail: CASI; A25, Hardcopy; A06, Microfiche

The development of high-order accurate numerical discretization technigue®fudar domains and meshes is often cited
asone of the remaining challenges facing the field of computational fluid dynamics. In structural mechanics, the advantages of
high-orderfinite element approximation are widely recognized. This is especially true when high-order element approximation
is combined with element refinement (h-p refinement). In computational fluid dyndrigibsorderdiscretization methods are
infrequentlyused in the computation of compressible fluid fldie hyperbolic nature of the governing equations and the pres
enceof solution discontinuities makes high-order accuradicdit to achieve. Consequentlsecond-order accurate methods are
still predominately used in industrial applicati@wen though evidence suggests that high-order methods faag ofay to sig
nificantly improve the resolution and accuracy for these calculations. to address this important topic, a special course was jointly
organizedby the Applied hicle Technology Panel dIATO’s Research ande€hnology Oganization (HO), the von Karman
Institutefor Fluid Dynamics, and the Numerical Aerospace Simuldlimsion at the NASA Ames Research Cenfdre NATO
RTO sponsoredourse entitled "Higher Order Discretization Methods in Computational Fluid Dynamics” was held September
14-18,1998 at the von Karman Institute for Fluid Dynamics in Belgium and September 21-25, 1998 at the NASA Ames Research
Centerin the United States. During this special course, lecturers from Europe and the USA gave a series of comprehensive lectures
on advanced topics related to the high-order numerical discretization of paftiedmifl equations with primary emphasis given
to computational fluid dynamics (CFD). Additional consideration was given to topics in computational physics such as the high-
orderdiscretization of the Hamilton-Jacobi, Helmholtz, and elasticity equations. This volume consists of five articles prepared
by the special course lecturers. These articles should be of particular relevance to those readers with an interest in numerical discre
tizationtechniques which generalize to very high-ora@ecuracyThe articles of Professors Abgrall and Shu consider the mathe
matical formulation of high-order accurate finite volume schemes utilizing essentially non-oscillatory (ENO) and weighted
essentially non-oscillatory (WENO) reconstruction together with upwind flux evaluation. These formulations are particularly
effective in computing numerical solutions of conservation laws containing solution discontinuities. Careful attention is given
by the authors to implementational issues and techniques for improving the overall efficiency of these methods. The article of
Professor Cockburn discusses the discontinuous Galerkin finite element method. This method naturally extends to high-order
accuracyand has an interpretation as a finite volume method. Cockburn addresses two important issues associated with the discon
tinuousGalerkin method: controlling spurious extrema near solution discontinuities via "limiting” and the extension to second
orderadvective-difusive equations (joint work with Shu). The articles of Benderson and Professor Schwahsider the math
ematicalformulation and implementation of thep finite element methods using hierarchical basis functions and adaptive mesh
refinementThese methods are particularly uséfutomputing high-order accurate solutions containing perturbative layers and
cornersingularities. Additionaflexibility is obtained using a mortar FEM technique whereby nonconforming elements are inter
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facedtogetherNumerous examples are given by Henderson applying the h-p FEM method to the simulation of turbulence and
turbulence transition.

Derived from text

Computational Fluid Dynamics; Partial Differential Equations; Discretization (Mathematics); Approximation; Unstructured
Grids (Mathematics)Galerkin MethodEssentially Non-Oscillatory Schemé&&eighting Functions

19990053797Defence Science an@&dhnology Oganisation Melbourne Australia
Flow Visualization About the Helicopter Deck of the Hydpgraphic Ship
Edwards, Craig D., Defence Science ardhihology Oganisation, Australia; Maf.999; 135p; In English
ReportNo.(s): AD-A362877; DSD-TR-0762; DODA-AR-010-842; No Copyrightyail: CASI; A07, Hardcopy; A02, Micro
fiche

Flow visualisation tests were performed about the helicopter deck of a 1/35 scale model of the HydrograhibeShaw
SpeedWind Tunnel at the Aeronautical and Maritime Research Laborafbey model was tested over a range of relative wind
anglesusing tuft, smoke and surface flow visualisation techniques to determine regions of adverse airflow that may have a detri
mentaleffect on helicopteship operation order to meet certification requirements. In particulabulent flow in the vicinity
of the flight deck, verticaleplenishmenarea and the shipanemometer installation were identified, photographed and recorded
onvideo. Efects of two fixed ship roll angles on the flow were also investigated. This document contains extensive results for
all model configurations tested and describes in detail the flow features observed.
DTIC
Flow Msualization;Landing Gear;Landing InstrumentsfMnd Tunnel Models

19990053808Boston Uniy, Dept. of Aerospace and Mechanical Engineeraston, MA USA
Trailing Edge Noise Evaluated at ¥ry Low Mach Number from Incompressible Flow SimulationsFinal Report
Howe, M. S.; Mar09, 1999; 59p; In English
Contract(s)/Grant(s): NO0014-98-1-0798
Report No.(s): AD-A361764; AM-99-0003; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

A review is made of the diffraction theory of the trailing edge noise generated by a flat-plate airfoil of zero-thickness and
non-compacthord, according to which the souisdattributed to the scattering of a 'frozen’ pattern of turbulence wall pressure
swept over the edge in the mean fl&xtension is made to determine the sound produceetyjow Mach number flow over
the edgeof an airfoil of finite thickness. In applications it is desirable to represent the noise in terms of a surface integral over the
airfoil involving a Greers function and a metric of the edge flow that can be calculated locally using the eqofatimtion of
an incompressible fluid. It is gmed that the appropriate metric for a rigid airfoil is the incompressible 'upwash’ velocity (deter
minedby the Biot-Savart induction formula applied to the boundary layer vorticity outside the viscous sublayer), and not the sur
facepressure. Formula for calculatitfie noise are given when the airfoil thickness is acoustically compact, and for both three
andtwo-dimensional edge flows. The theory is illustrated by a detailed discussion of a two-dimensional vortex flow over an airfoil
with a rounded trailingdge. The problem is simple enough to be treated analytigallis also suitable for validating computa
tional edge noise schemes.
DTIC
Incompressiblélow; Flow Msualization;Computational Fluid Dynamic§iwo Dimensional FlowAerdynamic NoiseAirfoil
Profiles

19990053889Department of the NayWashington, DC USA
Cooling With the Use of a Cavitating Fluid Flow
Ruffa, Anthony A., Inventor; Oct. 06, 1998; 6p; In English; Supersedes , AD-D018595
Patent Info.: Filed 26 Feb. 97,; US-Patent-Appl-SN-812-099; US-Patent-5,816,056
Report No.(s): AD-D019314; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Theinvention pertains to a method and system are provided for cooling a medium. A fluid is moved through the medium and
bubblesare induced in the fluid asmoves through the medium. The bubble formation is induced by applying an acoustic field
to the fluid as it moves through the medium. A heat sink can be thermally coupled to the fluid downstream of the medium so that
heatrejected during bubble contraction and collapse is passed to the heat sink. The pressure of the fluiclpeitytiod the
fluid, can also controlled so that the bubbles contract and collapse in the region of the heat sink.
DTIC
Liquid Cooling;Cavitation Flow
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19990054318Moscow Inst. of Physics aneédhnologyMoscow Russia
Receptivity of Hypersonic Non-Gradient Boundary Layer to Wall Disturbances Final Report
Fedoroy Alexander V. May 1999; 76p; In English
Contract(s)/Grant(s): F61775-98-WE039
ReportNo.(s): AD-A363739; MIPT/ALT-1999-010; EOARD-SPC-98-4036; No Copyrightial: CASI; A05, Hardcopy; AO1,
Microfiche

Theoretical analysis of hypersonic boundary-layer receptivity to wall disturbances is conducted using a combination of
asymptoticand numerical methods. Excitation of the second-mode waves by distributed and local forcing on the flat plate surface
is studied undeadiabatic and cooled wall conditions. Analysis addresses receptivity to wall vibrations, periodic suction-blowing
througha hole or slot, and temperature disturbances. A strong excitation occurs in local regions where forcing is in resonance with
normalwaves. It is revealed that the receptivity function tends to infinity as the resonance point teadsaoch point of discrete
spectrunthat is typical for the cooled wall case. Asymptotic analgesslves this singularity and provides maximal receptivity
levels in the branch-point vicinity. Analytical results are integrated into the computational module providing fast estimates of
receptivitylevels for diferent types and shapes of wall forcing. Numerical results indicate extremely high receptivity to vibrations
andsuction-blowing near the lower neutral branch. Critical amplitudes of local and distributed vibrations are estimated for bypass
of the linear stability phase. The theoretical model can be used to predict initial amplitudes of unstable waves in active (ascending)
flights accompanied by skin vibrations.
DTIC
Boundary Layer fansition; Hypersonic Boundary LayeWalls

19990054415Academy of Sciences (USSR)st. of Theoretical and Applied Mechanibiovosibirsk, USSR
Hypersonic Crossing Shock-Veves/Turbulent Boundary Layer Interaction Final Report Apr. 1998 - Apr 1999
Zheltovodoy Alexander A.; MaksimgvAlexander |.; Jan. 1999; 80p; In English
Contract(s)/Grant(s): F61775-98-WE091
Report No.(s): AD-A363672; EOARD-SPC-98-4037; No CopyrighviaiA CASI; A05, Hardcopy; A01, Microfiche
Thisreport results from a contract tasking Institute of Theoretical and Applied Mechafoisws: The contractor will help
the CFD group at AFRL to better understand shock-wave/turbulent boundary layer phenomena by providing a comprehensive
setof experimental data with emphasis on both quantitative and flow visualization aspects. He will fill-in the gagxishich
in the test matrix both at Mach 4 and 5 He will also expand the range of measurements to include shock structure and skin friction
coefficientdata.
DTIC
Separated FlowShock \&ves;Hypersonic ShockCrossings;Hypersonic FlowTurbulent Boundary Layer

19990054554University of Electro-CommunicationBept. of Information Mathematic3okyo, Japan
Modified Hele-Shaw Moving Boundary Poblem Related to some Phaserdnsition Phenomena
Ohnishi,Isamu, University of Electro-Communications, Jagarai, Hitoshi, Dkushima Uniy, Japan; Bulletin of the University
of Electro-Communications; June 199&l&ne 11, No. 1, pp17-28; In English; See also 19990054551; No CopyrigbajlA
CASI; A03, Hardcopy; A02, Microfiche
We are concerned with the modified Hele-Shaw moving boundary problem and describes the motion of the phase boundary
of two phase fluid composed of two kinds of homopolymers (diblock copolymer) near the equilibrium stgbesvéithe exis
tenceof the time local strong solution (the necessary order derivatives of solution in the distribution sense is in the Sobolev space),
andinvestigate the shape of free boundary of equilibrium states.
Author
Boundary ¥lue Poblems;Two Phase Flow

1999005464 7Institute for Computer Applications in Science and EnginegHiagnpton, YA USA

Reduction of Large Dynamical Systems by Minimization of Evolution RateFinal Report

Girimaji, Sharath S., Institute for Computer Applications in Science and Engineering, USA; May 1999; 12p; In English
Contract(s)/Grant(s): NAS1-97046TRP 505-90-52-01

ReportNo.(s): NASA/CR-1999-209121; NAS 1.26:209121; ICASE-99-15; No Copyrighil: ACASI; A03, Hardcopy; A01,
Microfiche
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Reductionof a lage system of equations to a lowtBmensional system of similar dynamics is investigated diyoamical
systemawith disparate timescales, a criterion for determining redundant dimensions and a general reduction method based on the
minimizationof evolution rate are proposed.

Author
Dynamical SystemJurbulent CombustionReaction Kinetics

19990054650National Central Uniy Dept. of Mechanical EnginegeiShung-Li Taiwan, Province of China
Velocity Measurements of Sheaed Granular Flows
Hsiau,Shu-San, National Central Unifaiwan, Province of China; Jang, Hwan-Whational Central Uniy Taiwan, Province
of China; Journal of the Chinese Institute of Engineers. Special Issue: Materials Science and Engineering; January 1999; ISSN
0253-3839; ¥lume 22, No. 1, pp. 93-99; In English; No Copyrighta®k CASI; A02, Hardcopy; AO1, Microfiche

Theflow behaviors of granular materials in a shear cell were experimentally studiedleBiimasses of granular materials
were put in an annular shedevicewith a stationary upper wall and a constantly rotated lower wall. The image processing tech
nigue and the particle tracking method were employed to measure average particle velocities and fluctuating velocities in the
streamwisand transverse directions. The granular flows consisted of a low she@giatewith higher and more uniform veleci
ties in the lower test section, and a high shear rate region in the upper part. The velocities decreased with the height, while the
fluctuations,granular temperature and shear rate increased with the height. The velocity fluctuations were anisotropic and were
greateiin the streamwise directioihe slip velocity and the low shear layer thickness were greater for the case with greater total
granularmass.
Author
Shear Flow;Granular Materials;Shear LayersKinetic Theory

35
INSTRUMENTATION AND PHOTOGRAPHY

Includes remote sensors, measuring instruments and gages; detectors, cameras and photographic supplies; and holography. For
aerial photography see 43 Earth Resources and Remote Sensing. For related information see also 06 Aircraft Instrumentation, and 19
Space Instrumentation.

19990053912Department of the Nayyashington, DC USA
Fiber Bragg Grating Interr ogation System Vith Adaptive Calibration
Davis,Michael A., Inventor; Kersgylan D., Inventor; Bellemore, David G., Inventor; Oct. 06, 1998; 18p; In English; Supersedes
US-Patent-Appl-SN
Patentinfo.: Filed 28 Feb. 97,; US-Patent-Appl-SN-810,167; US-Patent-5,818,585
Report No.(s): AD-D019305; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a system and method for providing accurate measurements of the wedlegitarhths from muki
ple strings of fiber Bragg grating (FBG) elements using a single scanning optical filter and an isolated duplicate reference string
of FBG elements. A reference string of FBG elements permits precise long-term wavelength determination of sensors by provid
ing real-time adaptive calibration adjustments to correct for any nonlinearities in the response of the single scanning optical filter
DTIC
Calibrating; Optical Filters; Gratings;Fiber Optics;Bragg Gratings

19990053914Department of the NayWashington, DC USA
Bright Beam Method for SuperResolution in E-Beam Lithography
Marrian, Christie R., Inventor; Peckerar, Martin C., Inventor; Oct. 20, 1998; 9p; In English; Supersedes US-Patent-
Appl-SN-774-063AD-D019044.
Patent Info.: Filed 23 Dec. 96,; US-Patent-Appl-SN-774,063; US-Patent-5,825,040
Report No.(s): AD-D019303; No Copyrightyail: US Patent andrademark Cice, Microfiche

Theinvention pertains to a method and apparatus for bonding adbgeating material onto a substrate with minimal bulk
heatingof the substrate. A pulsed electron beam generator is used to produce hggretsatrons at the beginning of the pulse
and a largenumber of lower engy electrons at the end of the pulse. A thin sacrificial or ablative layer of an easily vaporized
materialsuch as tin is placed on top the coating. The highggradectrons penetrate through the ablative and coating layers. The
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ablative layer is heated to a molten statysing it to vaporize. The ablation process generates a force on the coating layer which
drivesit into the substrate.

DTIC

Bonding;Coating; High Resolutioniithography;Electron Beams

19990054 156Department of the Nayyashington, DC USA
Wavelength Independent Optical Pobe
Scheps, Richard, Inventor; Oct. 06, 1998; 4p; In English
Patent Info.: Filed 4 Oct. 96,; US-Patent-Appl-SN-726,238; US-Patent-5,818,601
Report No.(s): AD-D019334; No Copyrightyail: US Patent andrademark Cffce, Microfiche
An optical probe for illuminating a location outside or inside a medical patient with a range of optical wavelengths appropriate
to both diagnostic and surgical procedures comprises a polarization-preserving optical waveguide to conduct a polarized light
beamto a polarizing beamsplittesin optical detector to detect light deflectedhny beamsplittea quartemvave plate to couple
thelight between a non-refractive focusing element andgegtaand a probe enclosure.
DTIC
Probes;Optical WaveguidesPolarized Light

1999005433 1Department of the NayWashington, DC USA
SystemWhich uses Poous Silicon for Down Converting Electomagnetic Energy to an Energy Level within the Bandpass
of an Electromagnetic Energy Detector
Russell, Stephen D., Inventor; Oct. 27, 1998; 9p; In English
Patent Info.: Filed 6 Ma®7,; US-Patent-Appl-SN-812,680; US-Patent-5,828,1
Report No.(s): AD-D019292; No Copyrightyail: US Patent andrademark Cffce, Microfiche

An electromagnetic engy detector system down converts electromagnetiggtienm a relatively high engy beyond the
detectable range of an electromagnetic gndetector to a lower ergr level within the detectable range of the electromagnetic
energydetector The detector includes a transparent substrate, a porous silicon stfoichee on the substrate for down convert
ing electromagnetic engy characterized by a first wavelength W1 to electromagnetiggearacterized by a second wave
length W2, where W2>W1; and an electromagnetic energy detector for detecting the down converted electromagnetic energy.
Thedetector is useful in applications where the electromagnetigyedetector would ordinarily be incapable of detecting the
higherlevel electromagnetic ergr directly without going through the down conversion procdsstefated bythe porous silicon
structure.
DTIC
Down-ConvertersEnegy LevelsDetection

36
LASERS AND MASERS

Includes parametric amplifiers. For related information see also 76 Solid-State Physics.

19990053698Naval Research LagkBeam Physics BranchVashington, DC USA
Feasibility Experiments for Underwater Shock and Bubble Generation with a High-Power Laseinterim Report
JonesTheodore G.; Grun, Jacob; Burris, H. R.; MarRharles; Apr22, 1999; 25p; In English; Prepared in collaboration with
ICARUS Research, Inc., Bethesda, MD and Research Support Instruments, Inc., Lanham, MD
Report No.(s): AD-A362880; NRL/MR/6790--99-8317; No Copyrightait CASI; A03, Hardcopy; A01, Microfiche

High enegy laser pulses (up to 150 joules at 527 nm) were directed onto underwgets tamproduce a heated volume which,
uponexpansion, created underwater shockstaribles. These experiments were a feasibility study for a laboratory experimental
program studying two phenomena: (1) bubble collapse dynamics in close proximity to a solid interface, and (2) shock propagation
dynamicsin aerated sand/water mixturd$e laser was focused both onto a point in the water and onto the surface of a solid thin
foil target immersed in the watd¥or both types of tgets, the focal volume of the laser beam was in wat#id laser tayets
were observed to effectively localize laser energy deposition, providing a point shock source and producing spherical shocks.
Shock pressures were inferred from shock propagation speeds to be 30 Kbar at 2 mm, and measured by carbon piezoresistiv
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gaugego be 20(bar at 13 mm. Bubbles were formed with maximum radii of 15 mm and oscillation times of 3 ms. Key features
of a design for a permanent experimental chamber are given in the report.

DTIC

Thermal Shocki-easibility Analysis\Water; Underwater Explosiondylechanical ShockBubbles

19990053700Schafer Corp., Arlington, AUSA
APEX Support
Feb. 1999; 9p; In English
Contract(s)/Grant(s): N00014-97-D-2014
Report No.(s): AD-A361665; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

Underthe APEX program, Schafer Corporation has been supporting both the Ballistic Missile Defgarseafion and the
NavalResearch Laboratory (NRL) in investigating the potential of using nonlinear optical techniques as well as other advanced
technologies to improve the performance and/or the system integration and operatiomigh@hegy lasers, specifically the
HF/DF chemical laseiThe goal of the APEX program is to provide a CW demonstration of beam clean up using Stimulated Bril
louin Scattering (SBS) phase conjugation and to assess its application to the Space Based Laser (SBL) program. Under the preser
activity, Schafer Corporation reviewed the status and progress of the activities under the APEX program and performed assess
mentsas to the adequa@nd the appropriateness of the APEX program to provide a realistic system impact for the HF/BF chemi
cal laser systems of interest to NRhd BMDO. Specificallywe assessed the status of the SBS cell, the NACLYNARPA
ChemicalLaser) laserand the connecting optical train to perform a meaningful demonstration and to assess its impact on system
performance.
DTIC
AntimissileDefenseNonlinear OpticsChemical LasersContinuous \Ave LasersBallistic Missiles;Hf Lasers

19990053702Schafer Corp Albuquerque, NM USA
ABL Illluminator
Feb. 1999; 45p; In English
Contract(s)/Grant(s): N00014-97-D-2014
Report No.(s): AD-A361738; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
Schafer'seffort in support of the COIL llluminator consisted of the following task areas: 1. Development of gas laser vision
statement?. Coordination of contractor and university Ramdarts; 3. Raman analysis; 4. ABL SPO illuminator interface activ
ity; 5. Preparation of briefing comparing gas and solid state laser scaling characteristics; and 6. COIL CFD workshop support.
DTIC
Antimissile DefenseSolid State Lasersas Lasers

19990053704Schafer Corp., Arlington, AUSA
Space Based Laser Support
Feb. 1999; 509p; In English
Contract(s)/Grant(s): NO0014-97-D-2014
Report No.(s): AD-A361742; No Copyrightyail: CASI; A22, Hardcopy; A04, Microfiche

This report summarizesfefts in support of the BMDO/AFSMC Space Based Laser program. The first major work section
wasin support of BMDO. Another series of majofaefs supportedF SMC. These ébrts were broad in nature and reflect chang
ing priorities during the report period. Section titles reflect the majority of work performed, but there is overlap among sections
Thefinal major section was in support of the NSWC ABCS program, within the BMDO SBL technology base. Schafer was sup
ported by subcontractors, including Photon Research Associates (PRA) and the University of lllinois Urbana-Champagne
(UtUC).” Subcontractor reports will lreferred to appropriately in the body of the main report, but will be included in their entirety
as Appendices. Some of the work reported is classified and will be contained in a separate classified Appendix. A small proprietary
Appendixis also included under separate co¥mally, some of the ébrts were competition sensitive to either of the contractor
teams during the SBL Concept Definition Studies (CDS). Due to the restrictions imposed by the competition, these efforts are
reportedonly in summary
DTIC
Antimissile Defensd;aser Véapons;Space \Wapons
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19990053823Communications Research Lalokyo, Japan
Generation of Coheent Light and its Application to Laser Cooling and Contmol of Atoms and lons
WatanabeMasayoshi, Communications Research Lab., Japan; Ohmuykaip RCommunications Research Lab., JapanaKa,
Utako, Communications Research Lab., Japan; Hayaga@ahiro, Communications Research Lab., Japan; Imajo, Hidetsuka,
Communications Research Lab., Japan; Matsubara, Kensuke, Communications Research Lab., Japan; Urabe, Shinji, Commu
nicationsResearch Lab., Japan; Review of the Communications Research Laboratory; Decoll®8& 43, No. 4, pp. 599-610;
In Japanese; See also 19990053822; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy; A02,
Microfiche

Recentprogress in laser technology opens up a new research field based on ibedisgrand manipulation of atoms (or
ions). It has brought innovations to fundamental research areas and also stimulated the technical dewaspdenthandling
of atoms by light force. The laser physics section has been carrying out various experiments on advanced laseraadhnology
its applications for these ten years. Here we will review specific research topics which include the followings: generation of
coherentight in the short wavelength region, laseoling of trapped ions, and control of atomic beam by light force.
Author
Coheent Light;Laser Cooling; Heat Generation

19990053824Communications Research Lalbokyo, Japan
Reseach on Advanced Echnologies for Contolling Lasers
OnoderaNoriaki, Communications Research Lab., Japan; Ishizu, Mitsuo, Communications Research Lab., Japan; Kasai, Katsuy
uki, Communications Researthb., Japan; Zhou, Jun, Communications Research Lab., Japan; Hyodo, Masaharu, Cemmunica
tions Research Lab., Japan; Tani, Masahiko, Communications Research Lab., Japan; Abedin, Kazi Sarwar, Communications
Researcliab., Japan; Review of the Communications Research Laboratory; Dec. d887gW3, No. 4, pp. 81624, In Japa
nese;See also 19990053822; No Copyrightaik CASI; A03, Hardcopy; A02, Microfiche

In this paper the technologies developed in the lightwave technology section in Kansai Advanced Researchstanter
lishedin 1989, have been reviewed and some of the results are described. Research on squeezed lighing simber 1989
where squeezed states for vacuum and bright light have been successfully generated, During the year 1993 and 1994, researc
onthe stabilization of laser diode pumped Nd: YVO4 lasers was performesbaitidtion with linewidth as small as | mHz was
obtainedlIn a recent research project, dedicated to the short pulse gen&atidiber and semiconductor lasers, amplitude mod
ulatedsignal with repetition rates up to 40.6 THz has been realized, and novel methods for stabilizing the fiber laseesn have
developedThese technologies will play important roles for future applications in the fields of communications, solid-state phys
ics,and various measurement systems requiring ultra high accuracy and resolutions.
Author
Fiber Lasers;Reseath; Technology Assessmefifjueezed States (Quantum Theory)

19990053892Department of the Nayyashington, DC USA
Type Il Quantum Well Laser with Enhanced Optical Matrix
Meyer,Jerry R., Inventor; Héfnan, Craig A., Inventor; Bartoli, Filbert J., Inventor; Aud, 1998; 20p; In English; Supersedes
US-Patent-Appl-SN-585612D-D018221
Patent Info.: Filed 16 Jan. 96,; US-Patent-Appl-SN-585,612; US-Patent-5,793,787
Report No.(s): AD-D019307; No Copyrightvail: US Patent andrademark Cffice, Microfiche

Theinvention pertains to a type Il multiple quantum well, 4 constituent active region, optically clad electrically pumped and
optically pumped laser for emitting atveavelength greater than or equal to about 2.5 microns is disclosed. The active region com
prisesone or more periods, each perfadther comprising a barrier layex first conduction band layex valence band layer and
asecond conduction band layer
DTIC
Semiconductor LaserQuantum Wl Lasers;Quantum \WlIs; Barrier Layers

19990053916Massachusetts Unj\Boston, MA USA
Modeling of Silicon Quantum Structures Final Report Aug. 1997 - Aug. 1998
Sun, Gregory; Aprl999; 24p; In English
Contract(s)/Grant(s): F30602-97-2-0151; AF Proj. 2305
Report No.(s): AD-A363362; AFRL-SN-RS-TR-1999-65; No Copyrighiaih CASI; A03, Hardcopy; A01, Microfiche
The proposed research was to investigate the carrier optical-phonon interaction in a mixedmudéerr material system
of Si/ZnS superlattices, where not oalyriers are confined, but also the optical phonons. The heavy-hole subbands and associ
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ated wave functions were calculated for Si/ZnS superlattices. Optical phonon confinement were modeled successfully using a
continuummodel with proper mechanical and electrostatic boundary conditions satisfied at the heterointerface. The established
modelfor the confined optical phonons is used in calculating the intersubband heavy-hole scattering rate by optical phonons in
the Si/ZnS superlattice. This work establishes the theoretical foundation to determine subband iifdtimdssign of Si/ZnS
guantumwell intersubband lasers.

DTIC

Quantum WIls; Semiconductor LaserQuantum Wl Lasers;Boundary ConditionsElectiostatics;Wave Functions

19990054052GIA ResearchCarlsbad, CA USA
Micr ogravity Tested 38 W CO2 Laser Reactor Ritotype for the Gas-Phase Synthesis of Refractory Materials
Buerki, P R., GIA Research, USA; Ott, U., Max-Planck-Inst. fuer Chemie, Germany; RobyiBbug Univ.,, Germany; Fifth
InternationaMicrogravity Combustion \&kshop; May1999, pp. 377-380; In English; See also 19990053965; Sponsored in part
by the Swiss government
Contract(s)/Grant(s): BMBF Proj. 50WM9584; No Copyrightaik CASI; A01, Hardcopy; A04, Microfiche

Theuse of CO2 laser driven flow reactors for the gas-phase synthesis of high purity ceramic powders, including Si3N4, SiC,
B4C, TiO2, TiB2, and diamond, has become an established method during the past twenty years. by matching an emission line
of the CO2 laser with a strong absorption band of at leasbfahe reactants, anfefient and rapid excitation and the initiation
of chemical reactions is achieved. A wall-free compartment is created at the intersection of laser beam arghscthmtangpi-
calfor laser driven gas-phase reactions are high temperature gradients (106 K/m), fast heating (10(exp 5) K/s) and fast cooling
rates(10(exp 4) K/s), which cause strong gravity induced convection on ground. Consedhemtbyrticle growth and particle
propertiesdepend strongly on the local conditions in the reaction zone. This riesbittsad and often multimodal particle size
distributions hard agglomerates, anddarvariations of particle characteristics within the same batch. Until redhetlyseof
high power lasers in microgravity research had been rather limited, due to severe restrictions in terms of safety, weight, power
consumptiorand cooling requirements.itlV the development ahore compact and engreficient CO2 lasers and multiwatt
laserdiodes, laser induced gas-phase materials synthesis is now ready to be applied in microgravity research. Compared to crystal
growthfrom the melt or from solution, microgravity experiments on gas-phase materials synthesis are still rare and suitable hard
wareis not widely available. The characteristics and performance of a first prototype of a CO2 laser driven reactor for gas-phase
materialssynthesis and attempts to synthesize diamond particles in microgravity are the topic of the present report. Instead of using
aflow reactor the synthesesere performed in batches, i.e., the laser photolysis of reactant gas bubbles created in the center of
areaction chamber filled with nitrogen. The experiments were performed during the 25th ESA Parabolic Flight Campaign, Octo
ber20-30, 1998 in Bordeaux-Merignac (France).
Derived from text
Carbon Dioxide Lasers; Refractory Materials; Synthesis (Chemistry); Laser Applications; Microgravity; Ceramics; Powder
(Particles)

19990054056Texas Uniy, Center for Aeromechanics Researghstin, TX USA
Diode Laser \klocity Measurements by Modulated Filteled Rayleigh Scattering
Mach, J. J., Texas Univ., USA; Varghese, P. L., Texas Univ., USA; Jagodzinski, J. J., Texas Univ., USA; Fifth International
Microgravity Combustion Wrkshop; May 1999, pp. 393-396; In English; See also 19990053965
Contract(s)/Grant(sFATP-003658-454; NSF CTS-98-71249RA-97-HEDS-01; No Copyright; vail: CASI; A01, Hardcopy;
A04, Microfiche

Theability of solid-state lasers to be tuned in operating frequency atristidz by input current modulation, while maintain
ing a relatively narrow line-width, has made them useful for spectroscopic measurements. Their other advantages include low
cost,reliability, durability compact size, and modest power requirements, making them a good choice for a laser source in micro-
gravity experimentsn drop-towers and in flight. For their size, they are also very bright. In a filtered Rayleigh scattering (FRS)
experimenta diode laser can be used to scan across an atomic or molecular absorption line, gengeatimgniges in transmis
sionat the resonances for very small changes in frequé@heyhyperfine structure components of atomic lines of atketal
vaporsare closely spaced and very strong, which makes such atomic filters excellent candidates for sensitive Doppler shift detec
tion and therefore for high-resolution velocimetry thework we describe here we use a Rubidium vapor féied work with
the strong D(sub 2) transitions at 780 nm that are conveniently accessed by near infrared diode lasers. The low power output of
infraredlaser diodes is their primary drawback relative to other laser systems commonly used for velddometwer the capa
bility to modulate the laser frequency rapidly and continuously helps mitfgatéJsing modulation spectroscopy and a hetero
dynedetection scheme with a lock-in amplifiene can extract sub-microvolt signals occurring at a specific frequency from a
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backgroundhat is orders of magnitude strongEne diode laser modulation is simply achieveddbging a small current modula
tion to the laser bias current. It may also be swept repetitively in wavelength usidditional lower frequency current ramp.
Derivedfrom text

VelocityMeasuement;Rayleigh ScatteringSemiconductokasers;Laser Spectriscopy;Laser Doppler ¥locimetersSemicon-
ductorDiodes

1999005417 1Department of the NayWashington, DC USA
Apparatus and Method for Coherent Acousto-Optic Signal Wdth Modification
Alexander,Edward M., Inventor; Lee, John N., Inventor; Spezio, Anthony E., Inventor; Oct. 13, 1998; 6p; In English; Supersedes
US-Patent-Appl-SN-49227@D-D018157.
Patent Info.: Filed 3 May 95,; US-Patent-5,822;1JS-Patent-Appl-SN-492,270
Report No.(s): AD-D019320; No Copyrightyail: US Patent andrademark Cffce, Microfiche

The invention pertains to a apparatus and method for coherently stretching or compressing sigesdstof.e., without
loss of information. A first, or tapping, Bragg ckisan acoustic signal launched in it which is modulated onto a laser carrier
Thesignal of interest is launched into a second, or signal, Braljgand is similarly modulated onto the carrier exiting the first
Braggcell. Upon demodulation, the resultant signal, is the convolution of the two acoustic signals in the respective Bragg cells,
but whose duration is either stretched or compressed according to the relative velocity between the acoustic signals in the two
Braggcells, and by the magnification of optics between the two cells. If the signal in the first Bragg cell is of such a short duration
thatit is effectively an impulse, the resultant signal is a coherently stretmhemimpressed replica of the signal launched into the
secondBragg cell, i.e., the signal of interest.
DTIC
Acousto-OpticsBragg Angle;Bragg Cells;Demodulation;Sound \&ves

19990054174Department of the NayWashington, DC USA
Modulator Lidar System
Contarino,Vincent M., Inventor; Herczfeld, Peter R., Inventor; Mullen, Linda J., Inventor; Oct. 13, 1998n Eiglish; Super
sededJS-Patent-Appl-SN
Patent Info.: Filed 29 Aug. 95,; US-Patent-Appl-SN-521,083; US-Patent-5,822,047
Report No.(s): AD-D019332; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a A modulated LIDAgystem is disclosed, in which a laser for generating an optical carrier signal
anda microwave generator for generating a coded microwave signal are provided. A modulator is further provided for modulating
the carrier signal with the microwave signal, whereby a modulated signal is generated. A afetbisdting a reflective surface
is also disclosed, in which an optical carrier signal is generatedattier signal is modulated with a coded microwave signal,
themodulated signal is reflectedfaff a reflective surface and the reflected signal is recovered.
DTIC
Optical Radar;Infrared LasersSignal GeneratorsiMicrowavesModulators

19990054346Lawrence Livermore National Lal.ivermore, CA USA

Nd(3+) and Yb(3+) doped phosphate glass waveguides fabricated using electric field assisted Ag(+) diffusion

Patel,F. D.; Honea, E. C.; Krol, DPayne, S. A.; Hayden, J. S.; Dec. 17, 1997; 9p; In Englaghical meeting on advanced solid-

statelasers and radiative processes and dephasing in semiconductors topical meeting

ReportNo.(s): DE98-052068; UCRL-JC-128817; No Copyrightak Department of Engy Information Bridge, Microfiche
Solid-statewaveguide lasers fafr several attractive features that may make hifitiericy and efective thermal manage

mentpossible. Due to the ability to confine pump light to high intensity over distances muchtluangére Rayleigh range, as

well as maintaining good overlap between the pump and lasing modes over the entire guiding fiegahpekration with high

slopeefficiency should be possible, even for quasi-three level laser systems. Sin@vé&giide region is typically only a few

micronsof thickness, heat can be extractditieitly from the structure. Thefetts of heating are of less significance than in

bulk solid-state lasers because mode confinement is maintained by an index of refrdetienagif usually much lger than that

induced by dn/dT ostress-optieffects. Rare earth doped waveguide laser action has been reported in numerous papers. The pro

cesses for fabricating waveguides include film deposition methods such as epitaxial growth, RF sputtering, and most recently,

thermal bonding of precision finished crystals. In addition, ion implantation, ion exchange in a molten salt and electric field

assistedsolid film diffusion have been utilized. The ion exchange method remains the simplest, particularly for many common

laserglasses that already have mobile ions, and has received considerable attention in recent years. An excellent review is found

in reference. Our work has focused on developing process conditions for the fabricataumegtiides in phosphate laser glasses
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usingsolid silver filmdiffusion. These processes are important in determining the overall structure and properties of the guiding
region,such as propagation loss, modal profile, and modal overlap between the pump and laser wavelengths. Phosphate laser glas
waschosen as the solid state laser medium due to the gpefttroscopic properties of rare earth ions in these materials, as well
asthe range of material properties and compositions possible.

NTIS

Phosphates; Neodymium; Ytterbium; Fabrication; Doped Crystals; Waveguides; Silver; lon Implantation; lons; Metal Films;
Metal lons

37
MECHANICAL ENGINEERING

Includes auxiliary systems (nonpower); machine elements and processes; and mechanical equipment.

19990053512New South Viles Univ, School of Mechanical and Manufacturing Engineering, SydAesstralia
Detection of Bearing Faults in Helicopter Gearboxes
Gao, Yujin, New South Wales Univ., Australia; Randall, R. B., New South Wales Univ., Australia; Workshop on Helicopeter
Healthand Usage Monitoring Systems; February 1999, pp139tt English; See also 19990053503; Copyrigviail Issuing
Activity (DSTO Aeronautical and Maritime Research Lab., P.O. Box 4331, Melbourne, Victoria 3001, Australia), Hardcopy,
Microfiche

Contentsnclude the following: (1) Special analysis: requirement of baseline spectra and sideband growth and spectrum level
increase. (2) Cepstral analysis: periodic structures in log spectra and better than Kurtosis. (3) Statistical parameters: applied tc
bandpass filtered envelope signals and may produce confusing indicatid@ny@lope analysis: digital implementation; flexibil
ity in choosing passbands; harmonic family and sidebands and combination with SANC. (5) CPB spectral analysis: wide fre-
guencyrange with limited samples; comparison with mask; and stitkrtion information. (6) neural network: CPB spectrum
analysisis a valid data preprocessor; good success rate with helicopter gearbox bearing faults (based on limited data) and the bear
ing fault in the gearbox test rig; too expensive to experience all the feailigould like to diagnose; and mathematical model and
digital simulation.
CASI
Fault Detection; Helicopters; Spectrum Analysis; Sidebands; Mathematical Models; Bearings; Transmissions (Machine Ele-
ments)

19990053513Naval Research LabWashington, DC USA
LASERNET Machinery Monitoring T echnology
Reintjes,John, Naval Research Lab., USApkkshop on Helicopeter Health and Usage Monitoring Systems; February 1999, pp.
113-130; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime Research
Lab.,PO. Box 4331, Melbourne,igtoria 3001, Australia), HardcopMlicrofiche

New technology should provide information as to: is there a fault in the equipment, if so, what type of fault is it and how bad
is it; Provide complementary information for data fusion with other sensors: same type of fault identification information; inde
pendentorroboration; Have ability to provide input for prognostic models.
CASI
Technology Assessmefault Detection

19990053642Massachusetts Inst. 0&édh, Gas Trbine Lab, Cambridge, MA USA
Aerodynamic Response of tirbomachinery Blade Rows to Convecting Density \Akes Final Report 1 Oct. 1994 - 31 Dec.
1998
Tan,Choon S.; Covert, Eugene E.jl§én, T; RamerB.; Wjesinghe, H. S.; Jan. 03, 1999;0p; In English
Contract(s)/Grant(s): F49620-98-1-0272
Report No.(s): AD-A363039; AFRL-SR-BL-TR-99-0121; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche

Theaim of the current research has been to contribute to the "aerodynamic forcing functionbpebtgh cycle fatigue
problem. In this regard density wakes were identified as a potential new source of turbomachinery blade vibration. In order to
characterizeéhe density wake induced force ameément fluctuations a two-dimensional computational study was conducted to
simulatethe passage of density wakes through a cascade bladBatiwinviscid incompressible flows and viscous compressible
flows M subinfinity=0.15 to M sub infinity=0.87 and Reynolds number Re(c,U sub infinity) approximately equal 700,000) were
consideredThe inviscid flow simulations show a pair of counterrotating vortices in the blade passage and a flux of density wake
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fluid to the blade suction/pressure surface as low/tiégtsity wakes convect through the blade. rois fluid flux is found to

be the key mechanism whictedts the blade static pressure distribution and hence the blade force and moment response. The
viscous flow simulations have uncovered additional mechanisms for blade force and moment fluctuations: (1) periodic vortex
sheddingat the blade trailing edge, (2) convecting separation bubbles on the blade suction surface (due to the density wake - blade
boundary layer interaction) and (3) axial deflection of the blade passage shock wave position (due to the density wake - shock
waveinteraction). Simple functional relationships have been derived to quantiigrtieeand moment fluctuations for each flow
simulation.A simple cascade flow model has also been developed to determine parametric trends in the blade force and moment
fluctuationswith varying density wake properties and compressor geometries.

DTIC

TurbomachineryWakes;ConvectionCascade FlowRotor Blades (@rbomachinery)

199900538530esterreichische Raumfahrt- und Systemtechfidnna, Austria
The XMM Deployment Mechanisms: Mirror Doors and Telescope Sun Shield
Nitschko,T., Oesterreichische Raumfahrt- und Systemtechnik, Austria; FaMneDesterreichische Raumfahrt- und System
technik,Austria; Zemann, J.-YOesterreichische Raumfahrt- und Systemtechnik, Austria; 33rd Aerospace Mecl&nigmes
sium;May 1999, pp. 1-14; In English; See also 19990053852; No Copyrighil; £ASI; A03, Hardcopy; A04, Microfiche

This paper presents the development of the deployment & hold-down mechanismsatéshepe Sun Shield (TSS) and
the Mirror & Optical Monitor Doors (MOD) for the X-ray Multi Mirror (XMM) satellite. The XMM mission of the European
Space Agency (ESA) is dedicated to the study of the X-ray portion of the electromagnetic spectrum. The scope of the paper
includesthe presentation of design and performance as well as a discussion of the test results and lessons learned from this demand
ing development.
Author
X Ray €lescopesDeploymentSpacecraft ModulesService ModuledDoors; Mechanical Devicedylechanization

19990053854Able Engineering Co., IncGoleta, CA USA
The Able Deployable Articulated Mast: Enabling Technology for the Shuttle Radar Bpography Mission
Gross,Dave, Able Engineering Co., Inc., USA; Messrgave, Able Engineering Co., Inc., USA; 33rd Aerospace Mechanisms
SymposiumMay 1999, pp. 15-30; In English; See also 19990053852; No Copyrighit; 8ASI; A03, Hardcopy; A04, Micro
fiche

An ABLE Deployable Articulated Mast (ADAM) was developed that deploys an antenn&&®nthe Orbiter to achieve
the desired three-dimensional mapping resolution required for the Shuttle Radar Topography Mission (SRTM). The ADAM
deploysto 44 times its stowed length with is less than 1 mm precision and is designed to maintain its position within a few millime
tersunder Orbiter attitude control forces and the orbital environment. The thermo-mechanical and structural characteristics of the
ADAM are described herein.
Author
Self Erecting Devices; Space Erectable Structusgsicecraft Structes; Beams (Supports); Structural Design; Deployment;
MechanizationMechanical Devices

19990053856NASA Goddard Space Flight Cent&reenbelt, MD USA
A Flight Prediction for Performance of the SVAS Solar Array Deployment Mechanism
SneidermanGary NASA Goddard Space Flight CentelSA; Daniel, Walter K., Mechanical Dynamics, Inc., USA, 33rd Aero
spaceMechanisms Symposium; May 199f. 43-56; In English; See also 19990053852; No Copyrightil ACASI; A03, Hard
copy; A04, Microfiche

Thefocus of this paper is a comparison of ground-based solar array deployment tettte witforbit deployment. The dis
cussionincludes a summary of the mechanisms involved and the corretdtztodynamics model with ground based test results.
Someof the unique characteristic the mechanisms are explained through the analysis of force and angle data acquired from
thetest deployments. The correlated dynamics model is thertapeedict the performance of the system in its flight application.
Author
PerformancePrediction; Dynamic ModelsSolar Arrays;Ground Ests;Deployment

19990053857Able Engineering Co., IncGoleta, CA USA

250 Meter Wire Antenna Deployer Mechanism

Allen, Scotty R., Able Engineering Co., Inc., USA; 33rd Aerospace Mechanisms Symposium; May 18397ppln English;
Seealso 19990053852; No Copyrighty#il: CASI; A03, Hardcopy; A04, Microfiche
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A wire antenna deployer for the Radio Plasma Imager (R§tfument on the Imager for Magnetopause-to-Aurora Global
Exploration(IMAGE) spacecraft has been developed and qualifieddace flight by AEC-Able Engineering Compammcorpe
rated.Performance specifications; design of the deployechanism; and lessons learned during the design, manufacturing and
testingphases of the program are presented. Unique aspects of this design include a mechanism capable of withstanding sustaine
high voltages in excess of 6400 VAC, an internal wire tensioning device, and use of stepper motors to provide simultaneous
antennaeployment in the spin plane of the spacecraft of 4 deployers at virtually identical rates.

Author
Functional Design SpecificationSpacecraft Structes; Mechanical DevicesdylechanizationStepping MotorsControllers

19990053859Starsys Research Carpouldey CO USA
ReducedGravity Testing in NASAs KC-135A Aircraft: A Case Study of the Space Infraed Telescope Facility Ejectable
Dust Cover
Huettl, Brett, Starsys Research Corp., USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 85-100; In English; See
also 19990053852; No Copyrighty&il: CASI; A03, Hardcopy; A04, Microfiche

The Dust Cover on the Space InfraredeEcope FacilitySIRTF) protects the instrument during launch, and then deploys
on orbit exposing the telescope. During deployment the cover hinge mechanism ejects the cover allowing it to separate from the
spacecraftThe necessity to observe and understand the actual motion of the cover during and after ejection required testing the
mechanism on NASA's KC-135A reduced gravity aircraft. This paper discusses unusual aspects of the ejectable hinge design,
rationale for choosing this method of testing, information on preparation for and completing reduced gravity testing, and the
resultsand lessons learned.
Author
Microgravity; Hinges;Spacecraft Structes; Structural DesignMechanical Deviced;atches;Protection;Flight Tests

19990053860Lockheed Martin Astronautic®enver CO USA
Development of the Mars Polar Lander Retention and Release Mechanism
Rudolph, Dale, Lockheed Martin Astronautics, USA; Mathews, Scott, Lockheed Martin Astronautics, USA; 33rd Aerospace
MechanismsSymposium; May 1999, pp. 1014; In English; See also 19990053852; No CopyrighgilACASI; A03, Hard
copy; A04, Microfiche

MARS’98 is the latest NASA programimed at learning more about the 'Red Planet'. It is preceded by the similar missions
of Viking in 1976, and more recentlpathfinder and Mars Global Surveyor (MGS) in 1996. The MARS’98 mission includes two
spacecraftthe Mars Climate Orbitewhich launched in December of 1998, and the Mars Polar Lander (MPL), which launched
in January of 1999. The Lander walhter the Martian atmosphere enclosed in a protective aeroshell (comprising a backshell and
heatshield)and unlike Pathfindewill fly a controlled descent to the plareesurface using rocket engines oitdeas separated
from the backshell. The precisely sequenced operation of the MPL Retention and Release (R&R) mechanism is essential to the
successfuseparation of theander from the backshell, and the non-operation of any of the four R&R mechanisms comprising
the separation system represents a single point failure that would end the spacecraft mission. Also, as a structural load path, al
four R&R mechanisms must share Lander support loads in unison, and the failure of any one would result in catastrophic structural
failure of the vehicle. This paper focuses on the design, development, and testing of the MPL R&R mechanisms and refated separa
tion systems, and lessons learned throughout this process.
Author
Mars Polar Lander;Spacecraft Structes; DeploymentMechanical DevicesSpacecraft ConfigurationStructural Design

19990053861Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
Mobility Sub-System for the Exploration Technology Rover
LindemannRandel, Jet Propulsion Lab., California Inst. e€fi., USA; Reid, Lisa, Jet Propulsion Lab., Califoing. of Tech.,
USA,; Woorhees, Chris, Jet Propulsibab., California Inst. of €ch., USA; 33rd Aerospace Mechanisms Symposium; May 1999,
pp. 115-130; In English; See also 19990053852; No CopyrighajlACASI; A03, Hardcopy; A04, Microfiche

A new six-wheeled robotic roving vehicle was developed for NASAs Exploration Technology (ET) program. The rover
whichis called the Field, Integrated, Design, and Operations (FIDO) rover is being used for advanced technology development.
In addition, copies of FID@'Mobility Sub-System (MSS) alming used for software development in several NASA projects,
including the prototype for the flight Athena Rover of the Mars Sample Return (MSR) 2003 mission. The focus of this paper is
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thework done on the MSS, specifically the development and test of the wheel drive actuators, which are fundamental to vehicle
mobility.

Author

Actuators;Mechanical DrivesRobotics;Roving #hicles;Structural Design

19990053862ITT Industries, Ing.Aerospace/Communications Qiort Wayne, IN USA
Application of Magnetic Ball Bearings to Precision Mechanism Concepts
Joffe,Benjamin, ITT Industries, Inc., USA; Hookman, Robert A., ITT Industries, Inc., USA; 33rd Aerospace Mechanisms Sym
posium;May 1999, pp. 131-136; In English; See al9990053852; No Copyright)ail: CASI; A02, Hardcopy; A04, Micro
fiche

An overview of the design application of magnetic ball bearings to precision mechanism concepts is presentghdite
ball bearings are used in precision mechanisms that require zero backlash. Magnetic forcebbatthtigogether and provide
acontrolled preload on the bearings. Design guidelines for the magnetic ball bearings are outlined and discussed. Several desigr
conceptsre introduced along with a discussion of the advantages gained with the magnetic ball bearing approach. The magnetic
ball bearings permit extremely compact designs to be implemented with a minimum number of components. Many design config
urationsthat combine precisiomotion, minimum mass and compact size are possible. These attributes make the use of magnetic
ball bearings attractive for many space mechanism applications.
Author
Magnetic BearingsBall Bearings;Mechanical DevicedDesign Analysis

19990053863NASA Lewis Research Cente&leveland, OH USA
Cartridge Bearing System for Space Applications
Kingsbury,Edward R, Bearing Consultants, LLISA; Hanson, Robert A., MPB Corp., USA; Joned]isvh R., NASA Lewis
ResearctCentey USA; Moht, Terry W, Timken Co., USA; 33rd\erospace Mechanisms Symposium; May 1999, pp. 137-143;
In English; See also 19990053852; No CopyrigviaiA CASI; A02, Hardcopy; A04, Microfiche

Conventional spin axis ball bearings have been unreliable in spacecraft, often failing by two heretofore uncontrolled pro-
cessesball retainer instability and lubricant breakdown. The Space Cartridge Bearing System (SCBS) aglatbssiethese
mechanismslirectly, leading to a bearingystem with absolute freedom from retainer instability and negligible lubricant degrada
tion rate. The result is a reliable plug-in bearing cartridge with a definite design life.
Author
Ball Bearings;Technology UtilizationMechanical Deviced;ife (Durability)

19990053864Axsys Tchnologies, In¢g.San Diego, CA USA
Optical Scanner Utilizing Brushless DC Motor
Dufel, Ronald, Axsys &chnologies, Inc., USA; ithall, lan, Axsys €chnologies, Inc., USA; 33rd Aerospace Mechanisms-Sym
posium;May 1999, pp. 145-149; In English; See al&990053852; No Copyright)Ail: CASI; A01, Hardcopy; A04, Micro
fiche
The Motion Control Division of Axsys Technologies was contracted by ITT Aerospace to design and build a new Optical
Scanner/ContrdElectronics to be used in their AdvanceshwHigh Resolution Radiometérhis scanner is used to rotate a-mir
ror, which scans thearths atmosphere and surface at an extremely precise rotational speed. This paper describes the mechanical
systemsemployed.
Author
Mechanical DevicesElectric Motors;Functional Design SpecificationBesign AnalysisQptical ScannersDirect Curent

19990053866Boeing Co. Seattle, W USA
Powered Bolt and Nut Assemblies: International Space Station
Alexander Erik, Ill, Boeing Co.,USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 157-162; In English; See also
19990053852No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

The Powered Bolt and Nut Assemblies are the key mechanisms used in the assembly of the International Space Station. Their
innovative designs have resulted in the elimination of crossthreading during thread engagement and established accurate loac
measurementhile providing robust lubricant performance and high galling resistance. Furthermore, valuable insights were dis
coveredn regard to producing Ige quantities of space hardware.
Author
International Space Statio®rbital AssemblyThreads;Nuts (Fasteners)yechanical Devices
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19990053867Alenia Spazio S.p.ASpace Diy Rome, Italy
The Development of a Foldable, High Stiffness, High Sgtngth Holddown and Release Mechanism System
Meschini, Alberto, Alenia Spazio S.p.A., Italy; Scardecchia, Ettore, Alenia Spazio S.p.A., Italy; 33rd Aerospace Mechanisms
Symposium; May 1999, pp. 163-168; In English; See also 19990053852; No Copyright; Avail: CASI; A02, Hardcopy; A04,
Microfiche

A new deployable Holddown and Release Mechanism (HRM) system to firmly restrain an antenna during launch and to
releasdt once in orbit has been developed, qualified and flown. The system consists of three HRM units that provide an almost
isostaticlaunch restraint since each HRM unit is able to block two rigid body degrees of freedom. The HRM has been deeply inves
tigatedby analysis to predidtructural and functional performance. After an extensive qualification program, the system has been
successfullyoperated aboard European telecommunication satellites.
Author
Mechanical DevicesSatellite AntennasReleasingAntenna ComponentEplding Structues; Separation

19990053868DaimlerChrysler Aerospace A.QResearch andethnology CenteMunich, Germany
Shape Memory Based Release Mechanism for Satellite Devices
VoggenreiterH., DaimlerChrysler Aerospace A.G., Germany; SchusteiDaimlerChrysler Aerospace A.G., Germaiiert-
mann,M., Memory-Metalle G.m.b.H., Germany; Reindl, M., KRP Kielkopf and Reindl, Germany; Roth, M., DaimlerChrysler
Aerospacé\.G., Germany; Wrbrugg, H., Dornier Luftfahrt G.m.b.H., Germany; 33rd Aerospace Mechanisms Symposium; May
1999,pp. 169-174; In English; See also 19990053852; No Copyrighi]:ACASI; A02, Hardcopy; A04, Microfiche

In aerospace vehicles, solar panels have to be fixed during launch, and they finally have to be released and unfolded in orbit.
Melting wires or pyrotechnidevices are used for these holddown and release mechanisms. Due to remarkable drawbacks of these
conventionalelease mechanisms, alternative solutions by simpler and more reliable Shape Memory Actuators are-in develop
ment.
Author
SpacecrafStructues; Folding Structues; Actuators;Shape Memory AlloySolar Cells;DeploymentSmart Materials

19990053869MPB Corp, Keene, NH USA
A Measurement of Torque and Self-Generated Temperature Changes, Comparing Hybrid Bearings to All Steel Ball
Bearings
Ward, Peter C., MPECorp., USA,; Leveille, Alan, Leveille (Alan) and Associates, USA; 33rd Aerospace Mechanisms-Sympo
sium; May 1999, pp. 175-179; In English; See also 19990053852; No Copyrigdit; 8ASI; A01, Hardcopy; A04, Microfiche

This experiment measured the torque and stress-induced temperature changes of Reaction Wheel Assembly and Contro
MomentGyro quality ball bearing pairs while varying speed and initial preload. This work explores the analytical model that pre
dicts ceramic hybridpreloaded pairs run cooler and with lower torque, allowing much higher speeds without lubrication damage.
Thetestresults bear out the ball bearing analytical model. Data show torque and temperature comparisons are not significantly
differentfrom prediction. Lessons learned on how to design bearings for momentum dexiagher mechanisms are discussed.
Author
Ball Bearings;Torque; Temperatue GradientsMathematical ModelsHybrid CompositesDamage Assessment

19990053870American Echnology ConsortiufrOxnard, CA USA
SRTM Substitute Motor Drive Assembly
Petercsakpoug, AmericarTechnology Consortium, USA; Sprunck, Jim, Americaafinology Consortium, USA,; 33rd Aero
spaceMechanisms Symposium; May 1999, pp. 181-186; In English; See also 19990053852; No CdjmaiglEASI; A02,
Hardcopy;A04, Microfiche

ShuttleRadar Bpography Mapper (SIM) is a joint 1L-dayshuttle mission (STS-99, Atlantis) of NASA, the U.S. Depart
mentof Defense National Imagery and Mapping AgeralyR, and ASI, thdtalian Space Agen¢gcheduled for September 1999.
Two independent SAR systems, one in C-band (NASA JPL instrument) the other in X-band (DLR/ASI), will operttenaih
antennaof each instrument located in the opergodray of the shuttle, with a second receive antenna moantadieployable
outboardmast. SEM representshe first use of fixed baseline single-pass spaceborne IFSAR technology with wide-swath scan
ning SAR and dual frequenc¥he deployable mast extends to 70 m (200 ft) and will be thedadeployable structure ever flown.
Deploymeniof the lage mast required the development of a 50008 hp) actuator with integral electronics. Although the actua
tor is complex both mechanically and electricallys most notable for its tight integration of mechanism and electronics. The
tight electromechanical integration resulted in a 30% reduction in actuator weight when compared with competitive designs. The
weightreduction was achieved in spite of the addition of many new features not found on other units. Close electronic and mechan
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ical integration was achieved through in-house development in both disciplines. As with any development priogshimsdif
along the way led to new insights that will become invaluable when applied to future programs.

Author

Shuttle Imaging RadaBesign AnalysisEquipment Specification&lectric Motors; Topography

19990053872NASA Langley Research Centétampton, YA USA
The Clouds and the Earths Radiant Energy System Elevation Bearing Assembly Life€Bt
Brown, Phillip L., NASA Langley Research Cent&tSA; Miller, James B., NASA Langley Research Cert&A; Jones, \I\
liam R., Jr, NASA Lewis Research CentéiSA; Rasmussen, Kent, WRSpace €chnology Labs., USA; Wheelddonald R.,
NASA Lewis Research CentddSA; Rana, Mauro, NYMA, Inc., USA,; Peri, Frank, NASA Langley Research Céiby; 33rd
AerospaceMechanisms Symposium; May 1999, pp. 197-212; In English; See also 19990053852; No CopyaigTASI;
A03, Hardcopy; A04, Microfiche

The Clouds and the EarthRadiant Engly System (CERES) elevation scan bearings lubricated with Pennzane SHF X2000
and2% lead naphthenate (PbNp) were life tested for a seven-year equivalent Low Earth Orbit (LEO) opbrtiearing life
assemblywas tested continuously at an accelerated and normal rate using the scanning patterns developed for the CERES Eartt
Observing System AM-1 mission. A post-life-test analysis was performed on the collected data, bearing wear, and lubricant
behavior.
Author
Earth Observing System (EOS); Satellite-Borne Instruments; Scanners; Radiometers; Bearings; Accelerated Life Tests; Life
(Durability); Performance @sts

199900538740fficine Galileo S.p.A.Florence, ltaly
Life Test Development and Results for the GERB Mimwr De-Spinning Mechanism
Fabbrizzi,Fabio, Oficine Galileo S.p.A., Italy; SawyeEric, Rutherford Appleton Lab., UKGill, Steve, AEA Echnology UK;
33rd Aerospace Mechanisms Symposium; May 1999, pp. 221-235; In English; See also 19990053852; No Copyright; Avail:
CASI; A03, Hardcopy; A04, Microfiche

The De-Spinning Mechanism (DSM) for the Geostationary Earth Radiation Budget instrument (GERB) utilizes continuously
rotatingdry lubricated bearings rotating aspeed of 50 rpm under a 16 g constant centrifugal acceleration. A series of horizontal
axisbearing tests under 1 g was first performed on six lubricant options in order to select the three best to be subsequently testec
on a specially built centrifuge. In the centrifuge test, all three chosen options failed before reaching the required equivalent
3.5-yearoperational life in revolutions. The wear debris caused the beaoijey®, as institient room was available for debris
to escape. Nevertheless, all the lubricants and the bearing parts were still in very good condition at test conclusion.
Author
Satellite-Borne Instruments; Bearings; Mechanical Devices; Lubricants; Rotation; Service Life; Performance Tests; Failure
Analysis;Lubrication

19990053875NASA Glenn Research Centélleveland, OH USA
The Effect of Stress and TC Coated Balls on Lubricant Lifetimes Using a \acuum Ball-on-PlateRolling Contact Tribome-
ter
Jones, Wliam R., Jr, NASA Glenn Research Cent&tSA; Jansen, Mark J..YA Corp., USA; Helmick, Larry H., Cedarville
Coll., USA; Nguyen, QuynhGiao,¥W Corp., USA; WheeleDonald R., NASA Glenn Research Cent¢8A; Boving, Hans
J.,Centre Suisse d’Electronique et de Microtechnique S..A., Switzerland; 33rd Aerospace Mechanisms Symposium; May 1999,
pp.237-245; In English; See also 19990053852; No CopyrighilACASI; A02, Hardcopy; A04, Microfiche

A vacuum ball-on-plate rolling contact tribometer was used to determine the rifatinees of a perfluoropolyether (Kry
tox 143 AC) on 440C stainless steel. Thieef of mean Hertzian stresses (0.75, 1.0, 1.5, and 2.0 GPa) and the ieahtéd
ballson lubricant lifetime was studied. Other conditions included: 100 rpm, 50 micro-g of lubricant, an initial vacuum level of
less than 1.0 x 10(exp -8bif, and room temperature (23 C). Increasing the mean Hertzian stress from 0.75 to 2.0 GPa results
in an exponential decrease in lubricant lifetime for both material combinations. Howg&tituting a i ball for the 440C ball
guadrupled lifetime at low stress levels (0.75 and 1.0 GPa) and doubled life at higher stresses (1.5 and 2.0 GPa). The reduce
reactivity of the TC surface with the PFPE lubricant is considered to be the reason for this enhancement. Decreasing lifetime with
increasingstress levels correlated well with egpedissipation calculations.
Author
StainlessSteelsCoatings;Lubricants;Life (Durability); Performance @sts;Titanium CarbidesStress Intensity Factorg;ubri-
cantTests;Ball Bearings
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19990053876Artec Aerospaceloulouse, France
Parametric Measurements on Harmonic Drive Gears
Haddad, Florent, Artec Aerospace, France; Conde, Eric, Centre National d’Etudes Spatiales, France; 33rd Aerospace Mecha-
nismsSymposium; May 1999, pp. 247-260; In English; See also 19990053852; No CopyightCASI; A03, Hardcopy; A04,
Microfiche

This paper presents the main results tffsh program carried out on various harmonic drive (HD) gears BYEERInder
a CNES contract. The objectiweas to obtain specific information on HD performance. The gears were tested under a space-repre
sentative environment (low speed and low torque, Pennzane and Fomblin-based lubrication, from -10 C to 75 C). Various HD
configurationawvere tested in order &tudy the influence of size, ratio, torque, temperature, material, speed, and lubrication. This
paperdescribes the test bench and presents some of the test program results.
Author
Gears;Mechanical Drives|_ubrication; Performance @sts;Stainless Steel3ransmissions (Machine Element$yrque

19990053877TECSAR, Inc, Electro Systems DivDurham, NC USA
Development and Qualification of a Motor Drive Unit
Mobley, Jeff, TECSTAR, Inc., USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 261-276; In English; See also
19990053852No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper will discuss one of the primary problems encountered and lessons learned while developing a Motor Drive Unit
through a qualification program. The unit was designed to meet specific customer needs, involving narrow restrictions on unit
performanceand physical envelope. Additionglithe use of brush motors in space requires special considerations to assure that
theapplication is suitable.€bting of brush motors also requires a high degree of caution at the component and system levels to
ensurethe integrity of the product.
Author
Electric Motors; Electomechanical Devicegsears;Brushes (Electrical Contactsesign AnalysisMechanical DrivesProd-
uct Development

19990053879Naval Research LgbNashington, DC USA
Flight Operations Experiences with Long Life Mechanisms
Purdy,Bill, Naval Research Lab., USA; 33rd Aerospace Mechanisms Symposiumt 988y pp. 293-308; In English; See also
19990053852N0o Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

Theon orbit history of several dédrent long life mechanisms orcanstellation of low earth orbiting satellites will be pre
sentedand studied. The satellites are designed for long duration, high reliability operation, and have been in production for many
years.Security restrictions prohibit releasing further details on the satellites, hovitdivdisclosure on the mechanisnigstory
hasbeen approved. There is a rich history to study as all of the mechanisms discussed in this paper have over 10 units with extensive
on orbit operation. There were life-related problems encountered in several of the mechanisms that threatercddhbeséifel
lites. These life problems occurred despite the excellent manufacturing and acceptance pedigree of the mechanisms. This fac
showsthat as satellites are required to operate longer mechanisms can be one of their life-limiting systems.
Author
Mechanical Devices; Design Analysis; Service Life; Redundant Components; Actuators; Tape Recorders; Wheels; Aerospace
SystemsEarth Orbits; Systems Analysis

19990053881Lockheed Martin Missile and Spac&unnyvale, CA USA
Design and Development of the Gravity Rsbe B Relativity Mission Mass Tim Mechanism
Zinn, Michael, Lockheed MartiMissile and Space, USA; St.Clabennis, Lockheed Martin Missile and Space, USA,; Skoda,
Peter,Lockheed Martin Missile and Space, USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 32k8fiishin
Seealso 19990053852; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche

The design and testing of the Mass Trim Mechanism (MTM), an on-orbit ballast adjustment system for the Gravity Probe
B Relativity Mission Spaceahicle, is described. In particulaiesign details that make thechanism virtually immune to tem
perature changes and provide extremely high torque margins while maximizing the mass authority of the mechanism are pre-
sentedln addition, challenges faced during test program such as thefiifilty in measuring the low level disturbance forces
generatedy the MTM are also discussed.
Author
Gravity Probe B;Mechanical DevicesDesign AnalysisContol Stability; Aerospace ¥hicles;Mass Balance
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19990053882ETEL S.A, Motiers, Switzerland
Gravity Recovery and Climate Experiment and Multifrequency Imaging and Micowave Radiometer CompacBalancing
Mechanisms
Baker,Fred C., ETEL S.A., Switzerlandp¥Siebenthal, E., ETEL S.ASwitzerland; Favre, E., ETEL S.A., Switzerland; Piaget,
D., ETEL S.A., Switzerland; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 347-362; In English; See also
19990053852No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper summarizes and compares the design, development manufacturing andhte$ksanfity Recovery and Climate
Experiment{GRACE) Center of Massrim (CMT) Assembly managed by a joint international U.S. and German team, and the
EuropearSpace Agencyg Envisat Multifrequency Imaging and Microwave Radiometer (MIM&ancing mechanisms. Each
of the two GRACE CM$% comprises both mechani@aldelectronic subsystems: six MassiT Mechanisms (MTM) and one,
cold redundant Mass Trim Electronics (MTE). Both subsystems will be discussed with respect to their design details and
constraints and their respective development and qualification tests and results. A comparison will be provided between the
GRACEand the MIMR mechanisms and the lessons learned for each.
Author
ElectromechanicaDevicesMass BalancePerformance dsts;Satellite-Borne Instrument§jeasuring Instrumentsyerospace
Vehicles;Control Stability; Design Analysis

19990053883Aeroflex Labs., Ing.Farmingdale, NY USA
Development of a Large Multi-Axis Positioning Mechanism
Sharif, Boz, Aeroflex Labs., Inc., USA; Joscelyn, Ed, Aeroflaks., Inc., USA; Smith, Jim, Aeroflex Labs., Inc., USA; 33rd
AerospaceMechanisms Symposium; May 1999, pp. 363-372; In English; See also 19990053852; No CopyaigiTASI;
A02, Hardcopy; A04, Microfiche

The Tool Manipulatorsystem is a redundantly (electro-mechanically & electrically) constructed, 3-axis positioning system.
The system is comprised of 2 main components, the Three-Axis Positioner (3AP) and the Electronic Control Unit (ECU). The
systemis designed to operate in a space environment. Onboard softwdbégéatiSignal Processing -based firmware allow the
mechanism to perform a variety of positioning and motion tasks through the use of pre-programmed motion routines or under
directsoftware command through a Host Computer interface. Redundant telemetry is provided to the Host Computer for verifica
tion of desired motion profile. The requirements of the system were to be able to smoothly move, accurately position and support
a 20-kg payload through a travel range of approximately 1200 mm (X) x 250 mm (YY) x 150 mm (Z), while maintaining a dynamic
accuracyof 10 microns under a dynamic load of 90 kg, which may be oriented in any direction. The end point(s) was specified
to have a load deflection of less than 25 microns during operation. The dynamic load generated a random frequency spectra
between 100 to 200 Hz. The system was specified to maintain accuracy requirements in the presence of this disturbance while
in operation. Additionally, as a result of cabling to the payload, an additional load of 16 kg was expected to be induced during
operationDue to the redundancy requirements, two end points, parallel to one another at a dig8faarofin the X axis were
specified the system was to meet all requirements without any knowledgemusctoend point was being employed. As a further
challengethe system was specified to be no bigger than the sum of the specified structural size and the specified travel in each
axis.In other words, the envelope dimensions were the same as specified travel ranges in each directicheRieallyed maxi
mummass of the system was specified at 76 kg, howtwespecifications required that the mechanism was to also support an
externalload of680 kg attached to each end of the base. Figure 1 is an overall representation of the 3AP mechanism shown with
asimulated 20-kg payload attached to one end point. The challenge was to build the ligif¢sststifmost accurateechanism
feasiblewithin the constraints of the specifications. This paper discusses the stragagiethe pitfalls found and the solutions
employedto meet these challenges.
Author
Manipulators; Electromechanical Devices; Electronic Control; Control Equipment; Redundancy; Performance Tests; Equip-
mentSpecificationsAemspace Systems

19990053885NASA Johnson Space Centelouston, TX USA
Interim Contr ol Module Extraction Strut Assembly
Hansen, Chris, NASA Johnson Space Center, USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 389-403; In
English;See also 19990053852; No Copyrightak CASI; A03, Hardcopy; A04, Microfiche

TheInterim Control Module is a propulsion aattitude control module for the International Space Station developed to serve
asa replacement for the Russian Service Module in the event that Russia does not deliver the hardware as expected. The hardwar
wasdeveloped through a joint NASA/Naval Research Laboratory program and is based on a Department of Defense payload. This
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paperdiscusses the development and testing of the Extraction Strut hardware that will be used to assist in removing the Interim
ControlModule from the Shuttle’payload bay

Author

InternationalSpace StationAttitude Contol; Mechanical DevicesStruts;Space Station Bpulsion;Systems Engineeringer-
formanceTests

19990053886Fokker Space B.YVLeiden, Netherlands
Fokker Space Solar Array Deployment Rigs
Eggers, Aad PFokker Space B.VNetherlands; Cruijssen, Henk J., Fokker Space, Bl&therlands; 33rAerospacéMecha
nismsSymposium; May 1999, pp. 405-417; In English; See also 19990053852; No CopyightCASI; A03, Hardcopy; A04,
Microfiche

A solar array deployment rig issed to simulate the space zero-gravity conditions for ground testing and integration purposes.
The quality of the rig is determined by its ability to minimize disturbance forces (static and dynamic) that cause a deviation from
the space zero-gravity environment. These disturbance forceseigiit\dbmponents acting along the path of the trolley move
ments,Forces resulting from the trolley accelerations (added mass), Forces resulting frommtesstiid weight of air supply
hosesand Aerodynamic drag and lift forces acting on the deploying panels.
Author
Solar Arrays;Fixtures; DeploymentEnvironment SimulatiorPositioning Devices (MachineryResign Analysis

19990053887NASA Langley Research Centétampton, YA USA
Wind Tunnel Model Support Cart with Telescoping Mast and Cable &w Drive
Gregory Peyton B., NASA Langley ResearClentey USA; Monroe, Charles A., NASA Langley Research Cett8A; 33rd
Aerospace Mechanisms Symposium; May 1999448-430;In English; See also 19990053852; No Copyrigh&iA CASI;
A03, Hardcopy; A04, Microfiche
The 14-by-22 Foot Subsoniaifinel at NASA Langley Research Center uses model carts to support and position models in
thetest section. The carts are portable through the use of air bearings and can be moved from the test toRtepMoela|(MR)
to change models in preparation for a new test. This paper describes the design of a new model cart that is three feet shorter tha
existingcarts. This will eliminate clearance problems when moving the model and cart fromAhie ke test section.
Author
Wind Tunnel ModelsCarts; Supports;Test StandsiMnd Tunnel Drives;Mechanical DevicedDesign Analysis

19990053888Sverdrup €chnologyInc., Moffett Field, CA USA
Remote Flap Actuation System for Large-Scale High-Speed Civilr&nsport Wind Tunnel Model
KennonJ. E., SverdrupechnologyInc., USA; Bisbee, L. S., SverdrugdhnologyInc., USA; Wllink, M. P., Sverdrup &chnol-
ogy, Inc., USA; 33rd Aerospace Mechanisms Symposium; May 1999, pp. 431-446; In English; See also 19990053852; No Copy
right; Avail: CASI; A03, Hardcopy; A04, Microfiche

The High-Lift Engine Aeroacousticéchnology (HEA) wind tunnel model has been modified to incorporate remote-actua
tion of the fourtrailing edge flaps. The cellular arrangement of the wing ribs and spars combined with the thinness of the wing
andthe requirement to maintain structural integrity imposes severe constraints on the packaging of the flap actuation mechanisms
in the model. Simplenotion linkage systems are utilized to transmit power from hydraulic cylinders to actuate each of the flap
surfacesThis paper describes these individual linkage systems, the flap position measurement systems, problems encounterec
during the checkout phase, and overall system performance.
Author
Wind Tunnel Modelsflaps (Contol Surfaces)Remote Contil; Mechanical Deviced:lapping; Design Analysisyind Tunnel
Apparatus

19990054160Department of the NayWashington, DC USA
Multiline T ow Cable Assembly Including Swivel and Slip Ring
Williams, Michael R., Inventor; Aug. 12, 1998; 23p; In English
Patent Info.: Filed 12 Aug. 1998; US-Patent-Appl-SN-9,137,870
ReportNo.(s): AD-D019339; No Copyright;\ail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche
This patent application discloses a multiline tow cable assembly including swivel area components and slip ring components.
The swivelareacomponents include a rotor member connected to an external housing, at least one contact member formed within
therotor member and rotatable with the rotamd first electrical leads connected to the at least one contact m&hebslip ring
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componentsnclude amultiline termination membea stator connected to the multiline termination meyrdideast one contact

pin formed in connection with the statand second electrical leads connected to the at leasbotaet pin. A substantially fric

tion free member is interposed between the swivel area components and the slip ring components for enabling relative rotation
of the swivel area components with respect to the slip ring components. By the described assemblies, continuous electrical connec
tion is maintained between the first and second electrical leads upon rotation of the swivel area components with respect to the
slip ring components.

DTIC

Rotation;Electric ConductorsElectric ConnectorsElectric Wre; Friction

19990054165Department of the Nayyashington, DC USA
Venturi Muffler W ith Variable Throat Area
Morhead, Clyde A., Inventor; Henryohn W, Inventor; Oct. 13, 1998; 9p; In English; Supersedes US-Patent-Appl-SN
Patent Info.: Filed 8 M 96,; US-Patent-Appl-SN-646,571; US-Patent-5,821,475
Report No.(s): AD-D019297; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention is directed to a niidr for a gasntake at a gas intake of a machine. Theflauincludes at least one venturi
nozzlecooperating with a chambdtach venturi nozzle has aret opening, an outlet opening and a throat there between. The
chambethas a chamber inlet connected to either the inlet opening or the outlet opening of each venturi nozzle. The chamber has
a chamber outlet connected to the gas intake of the machine. Some embodiments of the invention feature variation of the total
throatarea of the miier. Other embodiments of the invention feature variation of the volume enclosed by the chamber
DTIC
Mufflers; Venturi Tubes

19990054169Department of the NayWashington, DC USA
Cooled Fixture for High Temperature Acceleometer Measuements
Dubois, Neil J., Inventor; Oct. 13, 1998; 4p; In English; Supersedes US-Patent-Appl-SN
Patent Info.: Filed 28 Ap®6,; US-Patent-Appl-SN-641,325; US-Patent-5,821,418
Report No.(s): AD-D019301; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Thepresent invention relates to a cooled fixture for high temperature accelerometer measurement. The fixture includes a col
lar mounted to a pipe and a block mounted to the collar to which one or more accelerometers may he connected. The block is
providedwith a cooling system for controlling the temperature of the accelerometer(s) mounted to the block and maintaining the
temperaturat level at which the accelerometers will survive.
DTIC
AccelepmetersHigh Temperatue; Heat Pipes;Temperatue Measuement;Fixtures;Pipes (Tibes)

19990054170Department of the NayWashington, DC USA
Variable-Speed Rotating Drive
Moody, Paul E., Inventor; Oct. 13, 1998; 9p; In English; Supersedes US-Patent-Appl-SN
Patent Info.: Filed 28 Apr. 96,; US-Patent-Appl-SN-640,580
Report No.(s): AD-D019302;ATENT,5,819,632; No Copyright; vail: US Patent andridemark Cifce, Microfiche

A variable-speed rotating drive is provided. A drive shaft terminates in a threaded piston that is received in an internally
threaded cylinder. A plurality of linear actuators are distributed evenly about the circumferential periphery of the internally
threadectylinder The drive shaft is mechanically coupledh each shaft of the linear actuators so that axial movement of the
linear actuators’ pistons causes the threaded piston to move axially in the internally threaded cylinder. This brings about axial
rotationof the internally threaded cylindekn actuating source is coupled to the linear actuators to cause the axial movement of
selectedbnes of the pistons based upon the desired speed of rotation of the internally threaded cylinder
DTIC
Mechanical DrivesShafts (Machine Element#)ctuators

126



38
QUALITY ASSURANCE AND RELIABILITY

Includes product sampling procedures and techniques; and quality control.

19990053603NASA Langley Research Centétampton, YA USA
Proceedings of the First Annual Symposium for Nondestructive Evaluation of Bond Sngth
Roberts, Mark J., Compiler, Army Research Lab., USA; May 1999; 132p; In English; Nondestructive Evaluation of Bond
StrengthNov. 1997, Hampton, &, USA; Sponsored by NASA, USA; See also 19990053604 through 19990053610
Contract(s)/Grant(s): FOP 552-18-1-03
ReportNo.(s): NASA/CP-1999-209137; L-17857; NAS 1.55:209137; No CopyrighaijlACASI; A07, Hardcopy; A02, Micro
fiche

Quantitativeadhesive bond strength measurementieas an issue for over thirty years. Utilization of nonlinear ultrasonic
nondestructive evaluation methods has shown mégetefeness than linear methodsamthesivebond analysis, resulting in an
increasedensitivity to changes in bondline conditions. Correlation to chandegtiar order material properties due to micro
structuralchanges using nonlinear ultrasonics has been shown and could relate $tréogith. Nonlinear ultrasonic eggris
anorder of magnitude more sensititrean linear ultrasound to these material parameter changes and to acoustic velocity changes
causedy the acoustoelasticfett when a bond is prestressed. This increased sensitilligssist in getting closer to quantitative
measurement of adhesive bond strength. Signal correlations between non-linear ultrasonic measurements and initialization of
bondfailures have been successfully measured. This paper reviews nonlinear bond strength réstamiesdénted by univer
sity and industry experts at the First Annual Symposium for Nondestructive Evaluation of Bond Strgagittedrby the NDE
Science8Branch at NASA Langley in November 1997.
Author
Nondestructive sts;Bonded JointsAcoustic ¥locity; Microstructue; Joints (Junctions)Failure

19990053604Geomia Inst. of Bch, Atlanta, GA USA
Ultrasonic Nondestructive Characterization of Adhesive Bonds
Qu, Jianmin, Gedgia Inst. ofTech., USA; Jacobs, Larreogia Inst. of Bch., USA; Proceedings of the First Annual Symposium
for Nondestructive Evaluation of Bond Strength; May 1999, pp. 38-67; In English; See also 19990N836068yright; Avail:
CASI; A03, Hardcopy; A02, Microfiche
This project is concerned with the qualification of reliability and integrity of metal/polymer bond joints. The objectives are
to: (1) Establish theorrelation between microstructural changes and ultrasound propagation characteristics; (2) Develop ultra
sonichondestructive methods to measure the microstructural changes caused by the degradation of bond strength; and (3) Predic
remainingbond strength from ultrasonic measurement based on the fundamental structure-property-performance relationship of
the constituents and their interfaces.
Derived from text
Adhesive Bonding]oints (Junctions)tJltrasonics;Microstructure

19990053605Army Research LapVehicle Technology DirectorateHampton, YA USA
Bond Strength Program
RobertsMark J., Army Research Lab., USA; Proceedings of the First Annual Symposium for Nondestructive Evaluation of Bond
StrengthjMay 1999, pp. 1-19; In English; See also 19990053603; No Copyrigail; £ASI; A03, Hardcopy; A02, Microfiche

The main goals ar® develop clear understanding of bond strength in general structures, develop NDE methods for measur
ing bond strength & bond quality levels, and develop prototype system and specifications for bond strength NDE analysis.
Derived from text
Nondestructive dsts;Bonding;Joints (Junctions)Bonded Joints

19990053606Northwestern Uniy Center for Quality Engineering and Failure Preventibranston, IL USA

An Ultrasonic Technique to Determine the Residual Sength of Adhesive Bonds

AchenbachJ). D., Northwestern UnivUSA; Tang, Zhenzend\orthwestern Uniy USA; Proceedings of the First Annual Sympo
siumfor Nondestructive Evaluation of Bond Strength; May 1999, pp. 68-89; In English; Sd9a8u053603; No Copyright;
Avail: CASI; A03, Hardcopy; A02, Microfiche
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Thegeneral objective was to develop an ultrasonic nondestructive technique to assess the adhesive bondaitersitie of
layersby analyzing the nonlinear behavior that accompanies adtaesigoration. The work on this project is both analytical
andexperimental in nature.

Derived from text
Adhesive BondingResidual Sength;AdhesionAdhesives

19990053607Johns Hopkins UniyDept. of Materials Science and EngineeriBgltimore, MD USA
Nondestructive Determination of Bond Stength
Berndt, Tobias B, Johns Hopkins UnivUSA,; Green, Robert E.,.Jdohns Hopkins UniyUSA; Proceedings of the First Annual
Symposium for Nondestructive Evaluation of Bond Strength; May 1999, pp. 90-108; In English; See also 19990053603; No
Copyright;Avail: CASI; A03, Hardcopy; A02, Microfiche

Current projects include loading adhesive bond in shear in MTS machine, ultrasonic tests with shear waves, shear-fatigue
adhesivebonding, and use of ultrasound to detect onset of nonlinearity
Derived from text
Adhesive BondindS Wves;Shear Sess;Ultrasonic Bsts;Adhesives

19990053608 Commonwealth Scientific and Industrial Research Organization, Telecommunications and Industrial Physics,
Sydney, Australia
Preliminary Attempts to Detect Weakness of Adhesive Bonds: Acousto-Elastic Meaaments Using Plate \elves
Price,Don, Commonwealth Scientific and Industrial Researafa@ization, Australia; Proceedings of fiest Annual Sympo
siumfor Nondestructivécvaluation of Bond Strength; May 1999, pp. 109-127; In English; See also 19990053603; No Copyright;
Avail: CASI; A03, Hardcopy; A02, Microfiche

Work completed includes, delamination of Al-Al bonded joints (and detection of hidden corrosion), detection of foreign
materialinclusions in composite laminates, measurement of elastic constants of conapusitéées, and measurement of bond
strength.
Derivedfrom text
Adhesive BondingBonded JointsCorrosion; Laminates

19990053610College of Villiam and Mary Applied Science DeptWilliamsbuig, VA USA
Optically Stimulated Electron Emission (OSEE) for Bond Inspection
Welch,Christopher S., College of iNam and Mary USA; Proceedings of the First Annual Symposium for Nondestructive Eval
uationof Bond Strength; May 1999, pp. 29-37; In English; See also 19990053603; No CopwihtCASI; A02, Hardcopy;
A02, Microfiche

Optically Stimulated Electron Emission (OSEE), a surface inspection technique introduced by NASA and its contractors to
addressmmediate problems in the manufactofehe Space Shuttle, seems to have untapped potential as an inspection device
for many production settings, where surfaces have just been prepared prior to forming bonds. The failure of such bonds has beer
shownin many cases to be due to surface contamination, and OSEE provides a rapid, non-contact method of assessing the surface
to tap the potential, application studies are needed. These studies can be greatly facilitated by a new instrument which incorporates
whathas been learned in recent studies of the OSEE operation.
Derived from text
Bonding;Joints (Junctions)tnspection;Contamination

19990053878Naval Research LgbNashington, DC USA
Actuator Life T esting Rationale and Lessons Learned
Koss,Steve, Naval Research Lab., USA; 33rd Aerospace Mechanisms Symposiud998app. 277-291; In English; See also
19990053852No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper will discuss an actuatde test that was completed in October 1998. Rather than concentrating on the design of
theactuator or its performance during the life test, this paper will discuss the life test rationale and lessons learned from a testing
standpointThe systematic approach to formulate the life test plan will be addressed inAtigitimnally, the test set selection
andtest set performanaceill be discussed. Finallyessons learned about test rationale, test set development, and hands-on testing
will be discussed. This paper should be useful for those faced withfibidtdifisk of life testing long-life actuators or meeha
nisms.Key lessons learned may be found in italics in the body of the text as well as at the end of the paper
Author
Actuators;Accelerated Life gsts;Service LifeDesign AnalysisEquipment Specification&earings;Lubricants
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19990054357American Society for Nondestructivesting, Inc. Columbus, OH USA
Reseach in Nondestructive Evaluation, \6lume 10
SachseWolfgang, Editoy Cornell Univ, USA; Researcin Nondestructive Evaluation; 1998; ISSN 0934-9847; 62p; In English;
See also 19990054358 through 19990054360; Copyright; Avail: Issuing Activity (Springer-Verlag New York, Inc., 175 Fifth
Ave., New York, NY 10010, USA), HardcopWlicrofiche

This journal will cover experimental and theoretical investigatidealing with the scientific and engineering bases of NDE,
its measurement methodolognd a wide range of applications of materials and structures thatodtedeentire life cycle, from
manufacturdo use and retirement. lllustrative topics include advances in the underlying science of acoustic, thermal, electrical,
magneticoptical, and ionizing radiation techniques and their applications to pibBiiiems. These problems include nondestruc
tive characterization of a wide variety of material properties and dlegiradation in service, nonintrusive sensors for monitoring
manufacturingand materials processes, new techniques and combinations of techniques for characterizing hidden flaws and dis
tributeddamage, standardization concepts and quantitative approaches for advanced NDE techniques, and long-term continuous
monitoringof structures and assemblies.
Author
Nondestructive Tests; Evaluation; Degradation; Life (Durability); Composite Materials; Speckle Interferometry; Ultrasonic
Tests;Structural Analysis

19990054358National Bing Hua Uniy, Dept. of Power Mechanical Engineerittsinchu, &iwan, Province of China
Nondestructive Evaluation of Composite Materials by ESPI
Wang,W.-C., National §ing Hua Uniy, Taiwan, Province of China; Dag.-H., National $ing Hua Uniy, Taiwan, Province of
China; Hwang, C.-H., National Tsing Hua Univ., Taiwan, Province of China; Chiou, T.-B., National Tsing Hua Univ., Taiwan,
Provinceof China; Research in Nondestructizealuation; 1998; ®ume 10, No. 1, pp. 1-15; In English; See also 19990054357
Contract(s)/Grant(sNSC80-0401-E-007; NSC81-F-SP-007-02; Copyrightil Issuing Activity (Springeierlag New Yrk,
Inc., 175 Fifth Are., New York, NY 10010, USA), Hardcopylicrofiche

Electronicspeckle pattern interferometry (ESPI) was used to perform nondestructive evaluation of carbon-fiber reinforced
plastic (CFRP) laminate plates containing various sizes and shapes of defects located at different depths. A specially designec
vacuum box was used to provide the deformation of the test specimen. Not the same as the traditional ESPI, the decorrelatior
betweentwo speckle patterns was used to determine the size, and shape of a defect. by using the speckle decorrelation, the location
sizeand shape of a defect can be easily determined. A series of computer programs was deviiefe8RIrsystem to acquire
andanalyze the interferometric patterns. Although the detected shape and size do not match well with the originally embedded
one, the ESPI procedures developed in this paper should still be a potentially quantitative nondestructive method for detecting
thelocation and size of the detect in composite materials.
Author
Carbon Fiber Reinforced Plastics; Defects; Deformation; Laminates; Nondestructive Tests; Plastic Plates; Speckle
Interferometry

199900543590hio State Uniy Dept. of Vlding EngineeringColumbus, OH USA
Ultrasonic Study of Environmental Damage Initiation and Evolution in Adhesive Joints
LavrentyevA. |., Ohio State Uniy, USA; Rokhlin, S. I., Ohio State UnjWSA; Research in Nondestructive Evaluation; 1998;
Volume 10, No. 1, pp. 17-41; In English; See also 19990054357
Contract(s)/Grant(s)V-7405-eng-82; Copyright;\Aail: Issuing Activity (SpringeiNerlag New Yrk, Inc., 175Fifth Ave., New
York, NY 10010, USA), HardcopWicrofiche

This article reports on an experimental study of environmental degradation of adhesive joints by an ultrasonic angle beam
technigueThe technique is based on measurements of the frequency respongeitéctien obliquely incident ultrasonic sig
nalsfrom a joint bondline. Ultrasonic measurements were performed using a special ultrasonic goniometdy wité ultra
sonic transducer. by this method, the degradation of single lap adhesive joints was studied as a function of exposure in NaCl
solutionsat 68 Cunder static tensile load. It was found that joint degradation is accompanied by a shift of the ultrasonic reflection
spectrumminimum to a lower frequencywo stages of adhesive joint environmental degradation can be distinguisheelaa) a
tively slow adhesive joint degradation dominated by adhesive creep, and b) delamination along the adhesive/adherend interface,
leadingto failure. Several degradation mechanisms are found in the first stafgctdla# position of the spectral minimum. The
first is adhesive creep caused by normal-to-bond-plane stress concentration at the joint overlap edgeshdiign is found
to have the dominargffect on the ultrasonic signature. Second, changes offdwie¢ density and elastic moduli of the adhesive
layeralso afect the spectrum of the reflected signal. The third mechanism is the degradation of the adhesive-adherend interface.
In the second stage of the joint degradation process, delamination along the adhesive/adherend interface occurs and is followec

129



by joint failure. While the time span of tffiest stage changes significantly from joint to joint, the time span of the second stage
(failure by delamination) in our conditions is about 30-40 hours. The delamination results in a significant additional spectral mini
mum shift to a lower frequency that can be used as an indicator of failure initiation.

Author

Adhesive Bonding;ap Joints;Nondestructive 8sts;Ultrasonic Ests;Ultrasonic Flaw DetectionDelaminating

19990054360EPCOM Corp.Troy, Ml USA
Application of Modal Flexibility and its Derivatives in Structural Identification
Zhang, Z., EPCOM Corp., USA; Aktan, A. E., Cincinnati Univ., USA; Research in Nondestructive Evaluation; 1998; Volume
10,No. 1, pp. 43-61; In English; See also 199900548®mfiyright; Avail: Issuing Activity (Springeierlag New Yrk, Inc., 175
Fifth Ave., New York, NY 10010, USA), Hardcopwlicrofiche

Usingerroneous test data can be misleading in nondestructive evaluation practice. The objective of this paper is to discuss
whatexperimental data to use and how to mitigate experimental error when a modal test is used. In tttie papéal flexibility
andits derivative. uniform load surface (ULS) are analyzed for their truncafiect @hd sensitivity to experimental etrdhe
ULS is found to have much less truncatiofeef and is least sensitive to experimental effbese features makesitcritical exper
imentalindex in the structural identification as needed in nondestructive evaluation. This paper also discusses howr utilize
testanalysis to determine the test frequency bandwhiiead to the least truncation errdihe ultimate usefulness of the approach
presentedh this paper is that it can lead tdezftive and accurate nondestructive evaluation. A numerical example and a real struc
ture,the Cross-Country Highway Bridge in the Cincinnati, Ohio. area, are analyzed for the trundation ef
Author
Errors; Loads (Forces)Nondestructive dsts;Truncation Erors; Flexibility; Modal Response

39
STRUCTURAL MECHANICS

Includes structural element design and weight analysis; fatigue; and thermal stress. For applications see 05 Aircraft Design, Testing
and Performance and 18 Spacecraft Design, Testing and Performance.

19990053640Boston Univ, Dept. of Aerospace and Mechanical EngineerBaston, MA USA
Shock Survivability of Dynamical SystemsFinal Report
Barbone, Paul E.; May 05, 1999; 159p; In English
Contract(s)/Grant(s): NO0014-95-1-0283
Report No.(s): AD-A363045; AM-99-006; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche
We have studied the dynamic response of very complicated structures to traheigatelated excitation. have defined
anotion of complexity of dynamical substructures Wund that irthe limit of infinite complexity substructures can be aecu
ratelyrepresented as very low order dynamical subsystem$iae obtained error bounds and estimiatethese approximate
representationgnd derived older preexisting approximations as special cases of ours.
DTIC
Dynamical Systemflynamic Responsé&xcitation; Mechanical Shock

19990053736SRI International CorpMenlo Park, CA USA
Dynamic Failure of Materials. \blume 1 - Experiments and Analyse20 May 1993 - 20 Sep. 1996
Antoun, Tarabay H.; Seamanyhn; Curran, Donald R.; No2998; 342p; In English
Contract(s)/Grant(s): DNA001-93-C-0104; Proj-SB, \ AJ
ReportNo.(s): AD-A362713; SRI-PYU-4727-VOL-1; DSWTR-96-77-V1; No Copyright; Rail: CASI; A15, Hardcopy; A03,
Microfiche

Overthe past three decades, scientist in the Former Soviet Union (FSt)taedAést have developed innovative experi
mentaltechniques, measurement diagnostics, and constitutive modeé&s $pall Process. Extensive literature has been built up
overthe years in \&stern publications. Howevenuch of the FSU work was not available in English and wgellainaccessible
to Western readers. Improved communication betweest&h and FSU scientists since the end of the Calth@iv allows the
parallelFSU and Wstern work tde collected, compared, cross-correlated, and examined for new insights and ideas for future
directions. The goal of this project was to make formerly inaccessible FSU results available to Western readers and to create a
handy reference source for fracture kinetics data, experimental techniques, measurement diagnostics, interpretation methods
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constitutivemodeling approaches, and numerical computation approaches and resiitgpétiis work will be useful to investi
gatorsand engineers dealing with fast load and fracture as well as to investigators working in the field of physics of strength.
DTIC

Fracturing; Loads (Forces)Cross Corelation; Kinetics; Mathematical Models

19990053785Naval Surface Wfare CenteBethesda, MD USA
Vibration Damping by a Nearly Continuous Distribution of Nearly Undamped Oscillators 1 Mar. - 30 Apr 1999
Maidanik, G., Naval Surface &fare CentelUSA,; Jan. 14, 1999; 30p; In English
Report No.(s): AD-A362958; NSWCCD-70-TR--1999-120; No CopyrighgilA CASI; A03, Hardcopy; A01, Microfiche

It has been claimed that vibration damping can be derived from the coupling of a continuous distribution of undamped oscilla
tors. This claim stems from the fact that the contribution to the damping of a master oscillator by a coupled set of continuously
distributed satellite oscillators, is independent of the loss factors of the oscillators in this set (The distribution is with respect to
thefrequencyof resonance of the satellite oscillators in the set.) The transition from a discrete-to-a continuous distribution, how
ever,cannotbe achieved without the imposition of modal overlap on the distribution of the satellite oscillators. It is this imposition
thatensures that the contribution to the damping by tkesadlite oscillators is intuitively real. The imposition forbids equating
theloss factors of the satellite oscillators to zjist because their contribution, to the surrogate damping of the host master oscilla
tor to which they are coupled, is independent of these loss factors. Notwithstanding that the quantification of this contributed
dampingin terms of a dimensionless ratio of dynamic quantities does not uniquely quasifg lbss factoMoreover the analysis
of nearly continuous distribution of nearly undamped satellite oscillators brings insights into the manner by which they contribute
dampingto the mechanical system of which they are an integral part. In part, these insights are obscured in an analysis that is based
onthe apriori introduction of extreme limits. Indeed, these insights may be the overwhelming justification for the present paper
DTIC
Vibration Damping;Undamped Oscillationdkesonant Mration

19990054315Naval Surface Wfare CenterCarderock Diy Bethesda, MD USA
Standardized Procedure for Experimental Vibration Testing of Damping st SpecimensFinal Report
Ratcliffe, Colin P, Crane, Roger M.; Capone, Dean; Koudela, Kevin; Dec. 1998; 26p; In English
Report No.(s): AD-A363069; NSWCCD-65-TR-1998/21; No Copyrigh&iA CASI; A03, Hardcopy; A01, Microfiche

The experimental determination of structural or material damping as a function of frequency can be a complicated task. The
observed values capparently change between experiments. This report includes a proposed standardized test procedure which
aimsto reduce these variations in modal damping. The standard focuses on the four main areas where variations in test procedure
canintroduce diferences: a) preparation asapport of the structure; b) selection, preparation and use of transducers and equip
ment;c) setting up the analyzeand d) data analysis and reduction.
DTIC
Structural AnalysisPamping;Standardization

42
GEOSCIENCES (GENERAL)

19990053744Geological Surveywater Resources DivCarson CityNV USA
Water Resources Data for Nevada, \dter Year 1998 Annual Reporf 1 Oct. 1997 - 30 Sep. 1998
PreisslerA. M.; Roach, G. A.; Thomas, K. A.; ¥on, J. W, 1999; 630p; In English
Report No.(s): PB99-147753; USGS/WDRA98/1; No Copyright; Aail: CASI; A99, Hardcopy; A06, Microfiche

Waterresources data published herein for the 1998 water year comprise the following reetedsli¥¢hage for 163 gaging
stationson streams, canals, and drains; disghdor 113 peak-flow sttons and miscellaneous sites, and 43 springs; stage and con
tentsfor 21 lakes andeservoirs; water quality data for 135 stream, lake, canal, spring, and drain sites, and 41 wells; precipitation
totalsfor 26 stations; and water withdrawals for 14 wells.
NTIS
Water Resouwres;Data Systemd)ata Acquisition;Water Quality; Hydrology

19990054462Geological Surveywater Resources DivHelena, MT USA

Water Resources Data for Montana, Water Year 1998 Annual Reporf 1 Oct. 1997 - 30 Sep. 1998
Shields, R. R.; White, M. K.; Ladd, B.; Chambers, C. L.; Dodge, K. A.; M&6, 1999; 540p; In English
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Report No.(s): PB99-140733; USGS/WDR/M8/1; No Copyright; Aail: CASI; A23, Hardcopy; A04, Microfiche
Waterresources data for Montana for the 1998 water year consist of records of stagegeliscithwater quality of streams;

stage, contents, and water quality of lakes and reservoirs; and water levels in wells. This reportdisctiamsrecords for 237

gagingstations; stage and/or content records for 9 lakes agelf@servoirs and content for 31 smaller reservoirs; voatality

recordsfor 54 streamflow-gaging stations, 9 ungaged stream sites, and 2 atmospheric deposition stations;lemdlwaterds

for 73 observation wells and 5 long-term observation wells equipped with continuous records. Additional water year 1998 data

collectedat crest-stage gage and miscellaneous measurement sites were dalieatechot published in this report. These data

are stored within the District fide files in Helena and available on request. These data represesttthariNational \ter Data

Systemoperated by the U.S. Geological Survey and cooperating State and Federal agencies in Montana.

NTIS

Geological Surveydata System3paste Veter; Water Quality; Water Resowes;Hydrology; Surface \&ter; Ground Véter

19990054532Geological Surveyater Resources DiMMiami, FL USA

Water Resources Data for Florida, Water Year 1998, \6lume 2B, South Florida Giound Water Annual Report 1 Oct. 1997

- 30 Sep. 1998

Prinos, S.; Overton, K.; Ap999; 562p; In English

Report No.(s): PB99-145047; USGS/WDR/FL-98-2B; No CopyrighgiACASI; A24, Hardcopy; A04, Microfiche
Waterresources data for 1998 water year in Florida consists of continuous or dailyghsicinéd07 streams, periodiés-

chage for 30 streams, continuous or daily stage for 89 streams, periodic stage for 4 streams, pegé flis@8astreams, and

peakstage for 38 streams; continuous or daily elevations for 51 lakes, periodic elevations for 51 lakes; continuous ground-water

levelsfor 439 wells, periodic ground-water levels for 1958 wells; quality of water datd 8csurface-water sites and 267 wells.

NTIS

WaterResouces;Data Systemd)ata Acquisition;Surface \&ter; Ground Véter; Hydrology; Water Quality

1999005454 1Geological Surveywvater Resources DivIrenton, NJ USA

Water Resources Data for New JerseyWater Year 1998, \6lume 3, Water-Quality Data Annual Report 1 Oct. 1997 - 30

Sep.1998

DelLuca, M. J.; Oden, J. H.; Romanok, K. M.; Riskin, M. L.; May 1999; 470p; In English

Report No.(s): PB99-147803; USGS/WDR/NJ-98/3; No CopyrightilACASI; A20, Hardcopy; A04, Microfiche
Water-resourcedata for the 1998 water year for New Jersey are presented in three volumes, and consists of records of stage,

dischargeand water quality of streams; stage and contents of lakes and reservoirs; and water level and water quality of ground

water.

NTIS

GroundWater; Water Resouwres;Water Quality; Hydrology; Data SystemsSurface \&ter

19990054542Geological Surveywater Resources DivTallahassee, FL USA

Water Resources Data for Florida, Water Year 1998, \Wlume 4, Northwest Florida Annual Report 1 Oct. 1997 - 30 Sep.

1998

Franklin, M.; Meadows,.PAlvarez, E.; Apr1999; 190p; In English

Report No.(s): PB99-147795; USGS/WDR/FL-98/4; No CopyrighgiACASI; A09, Hardcopy; A02, Microfiche
Waterresources data for the 1998 water year in Florida consists of records for continuous or dailyediecl3®7 streams,

periodicdischage for 30 streams, continuous or daily stage for 89 streams, periodic stage for 4 streams, peak stage@ad dischar

for 38 streams; continuous or daily elevationsZéiakes, and periodic elevations for 51 lakes; continuous ground-water levels

for 439 wells, and periodic ground-water levels for 1,958 wells; quality-of-water datb&a@utface-water sites and 267 wells.

NTIS

WaterResouces;Data Systemdata Acquisition;Ground Véter; Hydrology; Water Quality; Surface \ater
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43
EARTH RESOURCES AND REMOTE SENSING

Includes remote sensing of earth resources by aircraft and spacecraft; photogrammetry; and aerial photography. For instrumentation
see 35 Instrumentation and Photography.

19990053730Naval Air Weapons StatigrChina Lake, CA USA
Coso Monitoring Program, October 1997 though September 1998
Laget S. D.; Johnson, B. R.; Jan. 1999; 61p; In English
Report No.(s): AD-A362727; NWS-CL-TP-01; No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

The Coso Monitoring Program is a continuindoef in support of théNavy’s geothermal resources within the Coso Known
GeothermaResource Area (Coso KGRA). A substantial body of reports has been established on this project (15 technical publica
tions)and the project is essentially the same year tq ffeenefore much of the text of each report reiterates previpusiyshed
information.This years report concentrates on data presentation and interpretation; the reader is referred to the 1993/1994 sum
maryreport (NANS-CL TP 006) for detailed descriptions of the overall project and the individual sites monitored.
DTIC
Temperatug; Geothermal Resooes;Monitors

19990053899Department of the NayWashington, DC USA
Method for Remotely Determining Sea Surface Roughness andiid Speed at a Véiter Surface
Anderson, Kenneth D., Inventor; Sep. 15, 1998; 13p; In English; Supersedes US-Patent-Appl-SN-675430
Patent Info.: Filed 26 Jun. 96,; US-Patent-Appl-SN-675,430; US-Patent-5,808,741
Report No.(s): AD-D019324; No Copyrightyail: US Patent andrademark Cice, Microfiche

Transmittedsignals are used to remotelgsess sea surface roughness and hence wind speed at a water surface. A signal is
transmittedrom a signal source as it moves either through air or space. A land- or sea-based antenna receiveslitteettygnal
from the signal source and indirectly from the signal source by way of reflection of the signal from the surface being examined.
The sum of the directly and indirectly received signals form an interference pattern as the signal source is moved. The interference
patternhas peak-to-null signal values that are characteristic of the surface conuitiogp®nalyzed. Reference interference pat
ternsare then generated for known surface conditions each of the reference patterns exhibiting "known” characteristic peak-to-
null signal values. The peak-to-null signal values of the reference interference patterns are then compared to the peak-to-null signal
valuesgenerated from the surface being examined. The reference interference pattern having known peak-to-null signal values
mostclosely resembling the peak-to-null signal values generated from the surface being examined is determined. The known sur
faceconditions of this reference interference pattern are then equated with the unknown surface conditions of the surface being
examinedby using this technigue one can determine the surface conditions of a sea surface as well as the wind speed present a
sucha surface.
DTIC
Ocean SurfaceyMnd \&locity; Surface Poperties;Seas

19990054150Cornell Univ, Inst. for the Study of the Continentthaca, NY USA
Digital Database Development and Seismic Characterization and Calibration for the Middle East and North Afric&inal
Report,20 Jun. 1995 - 23 Dec. 1997
Barazangi, Muawia; Sehdbogan; Sandoval, Eric; Ste®avid; \allve, Marisa; Feb. 24, 1998; 207p; In English
Contract(s)/Grant(s): F19628-95-C-0092; AF Proj. DENN
ReportNo.(s): AD-A286992; AFRL-VS-HA-TR-98-0041; No Copyrightydil: Defense &chnicallnformation Center (DTIC),
Microfiche

It is essential for the CTBT monitoring efforts that multidisciplinary information on any given region be readily available
andaccessible in a digital, on-line format via electramtworks for use by concerned researchers and decision makerst W
lectedandorganized available seismological, geophysical, and geological data sets for the Middle East and North Africa into a
comprehensiv&eographic Information System (GIS). In addition, we prodeciginal results, such as crustal structure beneath
availablebroadband seismic stations in the MidHEst and North Africa region, and basement depth values in the northern Ara
bian plate. In addition to the GIS databases tuds, we developed a speciabid Wide Web (WWW) site to allow restricted
accesgo our databases. All the data sets in our GIS system were documented with a standardforetatiataorder to explain
thesource and nature of the data, their resolution, and their acclirecgieveloped system and itfi@éncy in using and analyz
ing information willhelp CTBT researchers and decision makers to fuse and integrate the results of the four established monitoring
technologiedo reach a conclusion in a very short time. The system also significantly contributes to the better locatifibrand
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tion of suspect events for any given region. This system willl@$min On Site Inspectionfefts. Our VWrld Wide Web address
for information distribution is http://atlas.geo.cornell.edu.

DTIC

GeographidnformationSystemsRemote SensinQata Systemdigital SystemsData BasesSeismologyMiddle East;Africa

19990054595National Riwan Univ, Graduate Inst. of Building and Plannjigipei Taiwan, Province of China
Accuracy Test and Method Choice for Map Digitization
Lin, Feng-Tyan, National @iwan Univ, Taiwan, Province of China; Journal of the Chinksgitute of Engineers. Special Issue:
Materials Science and Engineering; January 1999; ISSN 0253-3839; Volume 22, No. 1, pp. 79-86; In English; No Copyright;
Avail: CASI; A02, Hardcopy; A01, Microfiche

Themeasurement of accuracy is one of the most important features of data fledifystatistical and practical criteria have
beenset for paper map digitization under various situations and considerations. This article explores the theoretical relationship
betweerstatistical and practicalccuracy tests, and proposes a framework of cost-accuracy analysis for choosing appropriate digi
tization methods. Eight trials using three digitization methods on @wydn zoning mapwith different original qualities were
performedto illustrate the dferences between statistical and practical methods. The results showed that (1) the test for the mean
of the errors should be included in fhv@ctical criteria, (2) the error tolerance standard for maps in poor condition can be raised
from 0.5mm to 0.3mm, (3) it is sfifient to digitize maps in good condition using the 100dpi-screen method, (4) appropriate digiti
zationmethods can be varied according tdedént map qualities, accuracy criteria, and budget.
Author
Statistical AnalysisData Corelation; Probability Theory;Statistical €sts;Digital TechniqguesMaps

44
ENERGY PRODUCTION AND CONVERSION

Includes specific energy conversion systems, e.q., fuel cells; global sources of energy, geophysical conversion, and windpower. For
related information see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

19990054449Helsinki Univ of TechnologyElectron Physics LapEspoo, Finland
Electron Physics Laboratory Report, 1998Annual Report
Mellin, J.; 1999; 48p; In English
Report No.(s): PB99-147464; No Copyrighyjal: CASI; A03, Hardcopy; A01, Microfiche

Electron Physics Laboratory of Helsinki University of Technology (HUT) gives higher education and carries out research
in the fields of integrated circuit and thin film technologies, semiconductor device fabrication and modeling, and semiconductor
device physics. Electron Physics Laboratory is a member laboratory of Microelectronics Centerwahldbprovides clean
roomand semiconductor processing facilities suitable for research purposes.
NTIS
Integrated Cicuits; Thin Films;Semiconductor DeviceEducation;Electrophysics

45
ENVIRONMENT POLLUTION

Includes atmospheric, noise, thermal, and water pollution.

1999005378 1Environmental Protection Agendjiuman Exposure and Atmospheric Sciences, Rigsearch ffangle Park, NC
USA
Description and Testing of the AnalTech Model 9801P Monitor for Formaldehyde in Air
McClenny W. A., Environmental Protection AgendySA; Jan. 1999; 84p; In English
Report No.(s): PB9948291; ER/600/R-98/139; No Copyright; vail: CASI; A05, Hardcopy; A01, Microfiche
This report incorporates information on the design, operation, and testing of a commercial prototype formaldehyde monitor
for ambient and indoor aifhe instrument incorporates an innovative light collection syatatrother features that allow a reduc
tion in instrument size compared to previous instruments of thisarygéhat enable costfettive commercial production. The
report includes an Appendix that provides a definitive description of the instrument (called the Methanalyzer), information on
its operation, explanations of its operation in many cases, and also representative data taken with the instrument. The main text
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describeghe results of independent testing of the instrument in tAd&ratories. The results of testing show that the instru
mentoffers a viable alternative for network monitoring of formaldehyde at ambient levels in the sub-ppbv to ppbv range.
NTIS

Air Pollution; FormaldehydePollution Monitoring

19990053799Research fangle Inst. Research flangle Park, NC USA
Application of Pollution Prevention Techniques to Reduce Indoor Air Emissions fim Engineeled Wood Products Final
Report,Oct. 1993 - Jan. 1998
Brockmann, C. M., Research Triangle Inst., USA; Sheldon, L. S., Research Triangle Inst., USA; Whitaker, D. A., Research
Trianglelnst., USA; BaskirJ. N., Researchribingle Inst., USA; Nov1998; 198p; In English
Report No.(s): PB99418309; No Copyright; ®ail: CASI; A09, Hardcopy; A03, Microfiche

Thereport gives results of an investigation of pollution prevention options to reduce indoor emissions from firtighe df
engineeredvood. Emissions were screened from four typeiahed engineered wood: oak-veneered particleboard coated and
curedwith a heat-curable, acid-catalyzed alkyd-urea sealer and topcoat (PBVST); oak-veaediexhrd coated and cured with
astain, and a heat-curable, acid-catalyzed alkyd-urea sealer and topcoat (HBVSST); particleboard overlaid with vinyl (PBVY);
andparticleboard overlaid with melamine (PMB)itth the scope of the emissions and performance tests of the thingdytypes
of coatings were found to have significantly lower emission factors of summed volgéldocompounds (VOCs) and formalde
hyderelative to those for the heat-curable, acid-catalyzed alkyd-urea coatings; a two-component waterborne polyurethane, and
ultraviolet(UV)-curable acrylate, anal U\tand-heat-curable multi-functional acrylate-free emulsion. Three types of engineered
fiber panels were identified as having signficantly lower emistiotors of summed VOCs and formaldehyde relative to those
for particle-board: medium-density fiberborad made with methylene diisocynate (MDI), a wheat-board panel made with MDI
resin,and a panel made from recycled corrugated cardboard.
NTIS
Pollution Contol; Indoor Air Pollution; Emission;Composite Materialsi\ood; Polyurethane Resins

19990053800Eastern Research Group, lndorrisville, NC USA
Automated Stationary Source Dynamic Spiking Final Report
McGaughey,). F, Eastern Resear€broup, Inc., USA; Burseyloan T, Eastern Research Group, Inc., USA; Dayton, Dave-Paul,
Eastern Research Group, Inc., USA; Blackard, Andy, Eastern Research Group, Inc., USA; Harrison, Danny, Eastern Research
Group,Inc., USA; Jun. 17, 1998; 128p; In English
Report No.(s): PB9948341; No Copyright; ¥ail: CASI; A07, Hardcopy; A02, Microfiche

Methodsof collection and analysis for monitoring stationary sources must demonstrate conclusivelyrtrethtiaology
is functioning properly and according to specified EPA criteria. The appropriate procedure for demonstrating proper operation
of the method is to perform dynamic spiking of the analyte in the field, at the specified source being monitored. Gaseous dynamic
spiking,using certified gas mixtures as the spiking medium has been used in preiostatitthary source sampling methods
and documented in EPA reports. Liquid dynamic spiking, using mixtures of liquid and solid analytes in an organic or aqueous
solventhas also been used in previoug\Hield tests. to remove, as much as possible, the potential for humarttesraA has
developedh prototype liquid dynamic spiking system employing computerized operation of the analyte spiking procedure with
videomonitoring anccontrol of the liquid droplet frequency and size. This report describes development of the system, its applica
bility to stationary source sampling, the individual parts incorporated into the system, and the standard operating procedures.
NTIS
Air Pollution; Emission;Quantitative AnalysisField Tests;Sampling

19990054126NASA, Washington, DC USA
Environmental Impact Statement for the Cassini Mission, Supplement Final Report
Jul. 03, 1997; 270p; In English
Report No.(s): NASA/TM-1997-111474/SUPPL1; NAS 1.15:111474/SUPPL1; No Copyright; Avail: CASI; A12, Hardcopy;
A03, Microfiche

This Final Supplemental Environmental Impact Statement (FSEIS) to the 1995 Cassini mission Environmental Impact State
ment(EIS) focuses on information recently made available from updated mission safety analyses. This inforpeatioans
to the consequence and risk analyses of potential accidents during the launch and cruise phases of the mission that were address:
in the EIS. The type of accidents evaluated are those which could potentially result in a release of plutonium dioxide from the three
Radioisotope Thermoelectric Generators (RTGS) and the up to 129 Radioisotope Heater Units (RHUS) onboard the Cassini
spacecraftThe RTGs use the heat of decay of plutonium dioxide to generate electric power for the spacecraft and instruments.
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The RHUSs, each of which contains a small amount of plutonium dioxide, provide heat for controlling the thermal environment
of the spacecraft and several of its instruments. The planned Cassini mission is an international coofeetatitbeNational
Aeronautics and Space Administration (NASA), the European Space Agency (ESA), and the Italian Space Agency (ASI) to con
ducta 4-year scientific exploration of the planet Saturn, its atmosphere, moons, rings, and magnetosphere.

Author

Cassini MissionEnvironment EffectsSpacecraft Launchingznvironmental Surveys

19990054127Research flangle Inst. Research ffangle Park, NC USA
Proceedings: Low-and No-YDC Coating Technologies: 2nd Biennial International Confeence
DardenE. J., CompilerResearch fiangle Inst., USA; BaskiJ. N., CompilerResearch flangle Inst., USA; Oct. 1998; 560p;
In English; 2nd; Low-and No-VOC Coatingdhnologies, 13-15 Mat995, Durham, NC, USA
Contract(s)/Grant(s): BPOrder 5D0852NANX
Report No.(s): PB9948374; No Copyright; ¥ail: CASI; A24, Hardcopy; A04, Microfiche

Thereport documents an international conference that provided a forum for the exchange of technical inforroagitngon
technologieslt focused on improved and ergerg technologies that result iewer volatile oganic compound (VOC) and toxic
air emissions than those from traditional coatings. Ithedd on March 13-15, 1995, in Durham, N@cfinical papers described
new coating technologies, coating application equipment, chemical agents for coatings removal, and issues associated with mea
suringthe VOC content of coatings. The technical papers presented at the conference focused on regulations, radiation-curable
coatingslife cycle analysis of coatings, surface preparation, powder coatings, automotive applications, wood furniture technolo
gies, military applications, architectural and industrgintenance coatings, and other low- and no-VOC coating technologies.
NTIS
ConferencesDrganic CompoundsCoating; Emission;Protective Coatings

19990054141NASA Goddard Space Flight Cent&reenbelt, MD USA
Assessment of the Effects of High-Speed Airaft in the Stratosphere: 1998
Kawa, S. Randolph, NASA Goddard Space Flight Cent&A; Anderson, James G., Harvard Uni¥SA; BaughcumSteven
L., Boeing Co., USA, Brock, Charles A., Denver UnlSA; Brune, Wliam H., Pennsylvania State UnjJJSA; Cohen, Ronald
C., California Univ, USA; Kinnison, Douglas E., National Center for Atmospheric Resed®A; Newman, Paul A., NASA
GoddardSpace Flight CentetUSA; Rodriguez, Jose M., Miami Unj\USA; Stolarski, Richard S., NASA Goddard Space Flight
Center,USA; Waugh, Darryn, Johns Hopkins UniWSA; Wbfsy, Steven C., Harvard UniMJSA; June 199232p; In English
ReportNo.(s): NASA/TP-1999-209237; Rept-99B00055; NAS 1.60:209R®7/Copyright; Avail: CASI; A1l, Hardcopy; A03,
Microfiche

This report assesséise potential atmospheric impacts of a proposed fleet of high-speed civil transport (HSCT) aircraft. The
purposeof the report is to assess théeefs of HSCTS on atmospheric composition and climaterder to provide a scientific
basis for making technical, commercial, and environmental policy decisions regarding the HSCT fleet. The work summarized
herewas carried out as part of NASAAtmospheric Bécts of Aviation Project (a component of the High-Speed Research Pro
gram)as well as other NASA, U.Sand international research programs. The principal focus is on change in stratospheric ozone
concentrationsThe impact on climate change is also a concern. The report degrobesss in understanding atmospheric pro
cessesthe current state of understanding of HSCT emissions, numerical model predictions of HSCT impacts, the prineipal uncer
taintiesin atmospheric predictions, and the associated sensitivities in predietets ef HSCT'S.
Author
Atmospheric Composition; Atmospheric Effects; Civil Aviation; Transport Aircraft; Supersonic Commercial Air Transport;
OzoneDepletion;Stratosphere

19990054525Battelle Memorial Inst.Columbus, OH USA

Evaluation of Air Emissions-Reduction Technologies for Aeospace Gound Equipment Final Report 25 Jul. 1995 - 31

Dec. 96f

ReutherJames J.; Apl998; 85p; In English

Contract(s)/Grant(s): F33657-92-D-2055; AF Proj. 2745

Report No.(s): AD-A359478; AFRL-HE-WP-TR-1998-0026; No Copyrightail CASI; A05, Hardcopy; A01, Microfiche
Reportedare results of a U.S. Air Force@t to reduce air emissions from aerospace ground equipment (AGE), called the

"GreenAge” initiative. In Phase Ipromising NOx-reduction technologies were identified for deployment on A/IM32A-86("-86")

generatorat March AFB, California. In Phase Il, Battelle was contracted to devise and use a numerical rating system by which

to evaluate these technologies for merit. The Rating system had five criteria, totally 100 points: Emission Reduction (25), Cost
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(25), Reliability/Maintainability (20), Deployability (20), and Fidelity of Data (10). A reduction in NOx of greater than or equal
70% was the prime requirement, with no accompanying increase in the emission of carbon monoxide, particulates, or reactive
hydrocarbonsBased on this numerical Rating systeheg six candidate Green Age NOx-reduction technologies considered were
ranked in the following order of decreasing merit: (1) Water-in-Fuel Firing (WFF), WL/FIVC, Tyndall AFB FL; (2) Selective
Catalytic Reduction (SCR), Houston Industrial Silencing (HIS) TX; (3) NOx-Filter Cart (NFC), AL/EQ, Tyndall AFB FL; (4)
Dual-FuelFiring (DFF), BKM, San Diego CA; (5) Oxygen-Enriched Air (OEA), AL/FTS, BrogleB TX; and (6) Non-Thermal
DischargeNTD), WL/MNMW, Eglin AFB FL. WFF is less than 5CR, and NFC are recommended for further development and
demonstratiomnder Green AGE Phase Ill. DRBEA, and NTD have technical deficiencies, tesolution of which is doubtful,
technicallyor within time.

DTIC

Ground Support EquipmerEnvironment EffectsAir Pollution; Pollution Contol; Air Quality; Aerospace Systems

199900545380ffice of Air Quality Planning and Standard®esearch ifangle Park, NC USA
Hospital/Medical/Infectious Waste Incinerator Emission Guidelines: Summary of the Requirements for Section
111(d)/129State Plans
Nov. 26, 1997; 352p; In English
Report No.(s): PB99-134868; ER56/R-97/007; No Copyright;vail: CASI; A16, Hardcopy; A03, Microfiche

This document addresses the regulations that have been developed for hospital/medical/infectious waste incincerator(s)
(HMIWI) under sections1l and 129 of the Clean Air Act. Sectiotillof the Clean Air Act addresses Standards of Performance
for Stationary Sources. Section 129 addresses SagleACombustion. Section 1 of this document provides an overview ef regu
latory and State Plan requirements; section 2 presents information on the timeline and responsibilities for develsydingtand
ting State Plans; and section 3 discusses the required elements of a State Plan. The appendices to this docuneéatecweain
andexplanatory materials, including: (1) frequently asked questions and answers; (2) copies of the HMIWI NSPS and Emission
Guidelinesy(3) a fact sheet on the EmissiGuiidelines; (4) clarifications of the requirements and applicability of the Emission
Guidelines(5) contacts for further information; (6) emission factors for calculating HMIWI air pollutant emissions; and €7) refer
encesn health décts of pollutants.
NTIS
Air Pollution; Incinerators;RegulationsSolid Vstes;Hospitals;Pollution Contol; Waste Disposal

199900545390ffice of Air Quality Planning and Standard®esearch flangle Park, NC USA
Municipal W aste Combustion: Backgound Information Document for Federal Plan. Public Comments and Responses
McClintock, J.; Aug. 20, 1998; 30p; In English
Report No.(s): PB99-134975; ER56/R-98/005; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche
This document addresses the comments raised during the comment period for the Federal Plan ProposatjioMteitiar
pal Waste Combustors. The rule was adopted November 12, 1998.
NTIS
Incinerators;Air Pollution; Wastes;Combustion Ryducts;Emission;Pollution Contol; Waste Management

19990054652Lawrence Livermore National Laliivermore, CA USA
Initial Designs of Electric-Discharge Non-Thermal Plasma Field-Pilot Demonstration Units for NOx Removal in Jet-
Engine Exhaust: White Paper for SERDP Ppject CP-1038
Rasochal.. A., Lawrence Livermore National Lab., USA; Chang, JE3wrence Livermore National Lab., USA; Miziolex, A.
W., Lawrence Livermore National Lab., USA; Aug. 20, 1998; 16p; In English
Contract(s)/Grant(s): W405-ENG-36
Report No.(s): AD-A363430; LA-UR-98-5345; No Copyrighyzadl: CASI; A03, Hardcopy; A01, Microfiche

Incentivesfor implementing new pollution-control technologies are both regulatory and economic. Given considerable regu
latory pressure, e.g., the promulgation of a NESHAPS for NOx emissions in CY 2000, new de-NOx technologies are being
explored.This project is currentlgvaluating non-thermal plasma (NTP) technologies for treating jet-engine exhaust and other
hazardousir pollutants. to meet a project milestone this WR@er will present our initial design options for NTP reactor sys
temsfor a field-pilot demonstration on Cruise Missilest Cell (CMTC) exhaust airlker AFB. The field-pilot demonstration
is necessaryo provide further data and operating experience to more fully evaluate economic and performance projections for
NTP de-NOx technology and to designdar systems with confidencetom the design options presented here, we will downse
lectthe set to 2 treatment systems and consider fielding both. If the budget idfio@radbr 2 reactor systems, only one will
befielded. This paper will discuss the exhaust stream to be addressed, se¢uigstne candidate reactor systems, and projected
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operating parameters and specifications for the field-pilot units. Because the cost and logistics of using an electron-beam NTP
reactorare, respectivelytoo high and too complicated for this project, we have linbtadcandidate systems to those based on
electric-discharge-driveNTP reactors (which previous economic analyses have shown to be moréeatisegf

DTIC

NitrogenOxides;Exhaust EmissiorPollution Contol; Design AnalysisElectric Dischages;Exhaust Gaseslet EnginesAir

Pollution; Test Facilities

46
GEOPHYSICS

Includes aeronomy; upper and lower atmosphere studies, ionospheric and magnetospheric physics, and geomagnetism. For space
radiation see 93 Space Radiation.

19990053694Mitre Corp, Jason Program €de, McLean, VA USA
Characterization of Underground Facilities
Cornwall, J.; Despain, A.; EardleR.; Garwin, R.; HammeD.; Apr. 1999; 69p; In English
Report No.(s): AD-A363359; JSR-97-155; No Copyrightait CASI; A04, Hardcopy; A01, Microfiche

JASONundertook a study at DARPs request to look fanew opportunities for progress in the detection and characterization
of UGFs. Part of our chge was to identify the most promising technology areas for investment, emphasizing stachdof/ert
sensottechniques. The study therefore surveyed a wide range of approaches, and we received numerous briefings. These includec
summarie®f the technology programs of various agenaigs briefings from @anizations and companies on specific technol
ogy approaches. In addition various new ideas were suggested by JASON contributors.
DTIC
Undergiound Structues; Organizations

19990053740lowa Univ, lowa City IA USA
High Resolution Computerized lonospheric ®mography SystemsFinal Report May 1995 - Sep. 1998
Na, Helen; Apr22, 1999; 87p; In English; Prepared in cooperation with California. Urig Angeles, CA.
Contract(s)/Grant(s): N0O0014-95-1-0850; N0O0014-97-1-0419
Report No.(s): AD-A362662; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

Researclinas focused on the development, characterizatiomapldmentation of algorithms for time varying ionospheric
imaging. Several techniques were used including neural network based approaches for imaging localized time varying events,
aniterative volumetric approach for three-dimensional imaging that enables localized incorporation of a priori information, and
atechnique that utilizes both TEC data as well as information from the WSBI system. Considéetblasfmade to analyze
the strengths and weaknesses of the various approaches and their inherent limitdisngefie madesing both real and simu
lateddata.
DTIC
Neural NetsComputerized Simulatiompnospheres

19990054522Naval Research LabNashington, DC USA
Evidenceof High Power HF Radiowave Self-Focusing in the lonospher Preliminary Report of SURA-WIND Observa-
tions Interim Report
Rodriguez, P Keskinen, M.; Bkarey Yu. V.; Alimov, V. A.; Beloy Yu. |.; Jan. 29, 1999; 9p; In English
Report No.(s): AD-A359489; NRL/MR/6750--99-8312; No Copyrightait CASI; A02, Hardcopy; A01, Microfiche

Experiments are currently being conducted using the Russian SURA ionospheric research facility in conjunction with the
NASA/WIND satellite. One objective is to investigate tHe&s of interactions of high powdtigh frequency radiowaves with
theearths ionosphere. Recent experiments indicate that structured space plasmas along the propagation path implase a power
spectrunof intensity fluctuations on the transmitted waves, similar to scintillations. Howmeause the transmitted wave fre
guenciesare near ionospheric plasma frequencies, other types of wave-plasma interactions m&neqoossible wave-plasma
interaction is the self-focusing instability. In this brief report, we discuss preliminary results that suggest self-focusing was
observedThe measurements can provide an important new diagnostic tool of high power radiowave interactions with-the under
densdonosphere.
DTIC
Earth lonospheg; Plasma FequenciesRadio Wves;Space Plasmaself FocusingHigh Frequencies
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47
METEOROLOGY AND CLIMATOLOGY

Includes weather forecasting and modification.

19990053809Schafer Corp., Arlington, AUSA
Support for NAWC-China Lake SSGM Cloud Generation Utility
Feb. 1999; 6p; In English
Contract(s)/Grant(s): N0O0014-97-D-2014
Report No.(s): AD-A361753; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

Theobjective of this task is to provide the UBPI IRST development &jrt with a utility for producing cloud scenes for
usein the Synthetic Scene Generation Model (SSGM). As currently configured, SSGM comes with only a handful of cloud scenes,
which are not necessarily adequate to fully represent the range of cloud conditions in the theaters of rgerlesid generation
utility produced under thisfeft utilizes historical cloud coveragita for the regions of interest to produce cloud scenes represen
tative of the location and time of year
DTIC
Scene Generatior€loud Physics

48
OCEANOGRAPHY

Includes biological, dynamic, and physical oceanography; and marine resources. For related information see also 43 Earth
Resources and Remote Sensing.

19990053788Lamont-Doherty Geological ObservatpBalisades, NY USA
DeepWater Formation and Circulation in the Arctic Ocean Studies by Natural and Anthopogenic Facers Final Report
31 Mar. 1994 - 30 Sep. 1996
SchlosserPeter Lamont-Doherty Geological ObservatotdSA; Mar 01, 1999; 5p; In English
Contract(s)/Grant(s): N00014-94-1-0507
Report No.(s): AD-A363047; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

Funds were requested for completion of measurements of tracer samples (tritium, helium isotopes, oxygen isotopes, C14)
from the ARCTIC 91 expedition, as well as for the interpretation of these data. Additidnatlg were requested for participation
in an icebreaker expedition to the Arctic Ocean originally planned for 1995. This cruise couldmyariieed. Therefore, the
funds were used for sample collection in the framework of the 1994 joint U.S./Canada Arctic ocean section (AOS 94).
DTIC
Arctic Ocean;Deep Vdter; Water Circulation; Oceanography

19990053803California Univ, San DiegpCalifornia Sea Grant Coll. Systeia Jolla, CA USA
California Sea Grant: Report of Completed Pojects 1994 - 1997
1998; 262p; In English
Contract(s)/Grant(s): NOAA-NA-66RG0477
Report No.(s): PB99-126963; No Copyrighjal: CASI; A12, Hardcopy; A03, Microfiche
The paper contains the following sections: Introduction; Coastal Resources; Aquaculture; Fisheries; New Marine Products;
OceanEngineering and Instrumentation; Maringafs; Rapid Response; Education; Continuing Projects; and Appendices.
NTIS
Environment Potection;Fisheries;Marine Resowes;Marine Technology:Biological Diversity
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51
LIFE SCIENCES (GENERAL)

19990053827Communications Research Lalbokyo, Japan
Molecular Mechanism of Force and Movement Generated by Motor Roteins
NakayamaHarute, Communications Research Lab., Japamaséaki, Hiromichi, Communications Research Lab., J&sg
kibara,Hitoshi, Communications Research Lab., Japamada, Akira, Communications Research Lab., Japan; Kojima, Hiroaki,
Communicationfkesearch Lab., Japan; Kuniokakl¥ Communications Research Lab., Japan; Oiwa, Kazuhiro, Communica
tions Research Lab., Japan; Review of the Communications Research Laboratory; Dec. 1997; Volume 43, No. 4, pp. 651-660;
In Japanese; See also 19990053822; No Copyrigiai]:ACASI; A02, Hardcopy; A02, Microfiche

Geniusinformation-processing functions of biological cells are based on elementary pratebsdsvel of macromolecules
andmolecular assemblies. Outstanding characteristics or macro-molecules and assemblies are their self-regatijmatahd
ity. to study these characteristics and to mimic their functions, it is essential to observe and analyze the elementary processes a
thesingle moleculdevel. W\, therefore, established the in vitro assay in which motor proteins (myosin, dynein and kinesin) were
adsorbean glass surface while retaining their functions. Force and movement generated by a few number of motor proteins were
measured with nm- and pn-scale precision, using the in vitro motility assay combined with optical tweezers or force measurement
with a fine glass needle. We also developed the fluorescence microscope with extremely-low background light, which enables
usto observe single fluorescent molecules under aqueous conditions. Using this microscope, we measured the tate of A
overby motor proteins at the single molecule level. The principle used in this measurement would be applicable to other biological
systemsuchas protein-DNA interaction. Combining the in vitro motility assay and the single-molecule observation would lead
theelucidation of the mechanochemical coupling of motor proteins.
Author
Molecules;Cells (Biology);Reseach; Automatic Contrl; Data PiocessingMacromoleculesQptical Measuement

19990053828Communications Research Lalokyo, Japan
Fluorescence Imaging of Cellular Structues
Hiraoka,Yasushi, Communications Research Lab., Japan; Harago&ikd, Communications Research Lab., Japan; Ding, Da-
Qiao, Communications Research Lab., Japan; Chikashige, Yuji, Communications Research Lab., Japan; Yamamoto, Ayumu,
Communication®kesearch Lab., Japan; Nabetani, Akira, Communications Research Lab., Japan; Revi€omitlmications
Research Laboratory; Dec. 1997; Volume 43, No. 4, pp. 661-689pknese; See also 19990053822; Original contains color
illustrations;No Copyright; Avail: CASI; A02, Hardcopy; A02, Microfiche

We describe fluorescence microscope methodologiniaging specific molecular components within a living cell. Specific
aimsof our studies have been: (1) to develop multiple wavelength, three-dimensional fluorescence microscopy for imaging cellu
lar structures in high resolution. (2) to develop fluorescence microscopy methods for imaging specific molecular components
within a living cell. (3) to analyze nuclear structures during mitosis and meiosis in mammalian cells. (4) to analyze gaclear or
nizationof chromosomes in fission yeast meiosis.
Author
Procedues; FluorescenceMicroscopy;Cells (Biology);Nuclear Structug; Imaging Bchniques

19990054485Marine Biological Lah.Woods Hole, MA USA
The Cytoskeleton: Mechanical, Physical, and Biological Interactions
1996; 100p; Repr. from The Biological Bulletin, v. 194, Jun. 1998; In English, 15-17 Nov. 1996, Woods Hole, MA, USA,;
Sponsoredby Center for Advanced Studies in the Space Life Sciences, USA; See also 199900146 1999005431 Origi
nal contains color illustrations
Contract(s)/Grant(s): NCC2-896; No Copyrightjafi: CASI; A05, Hardcopy; A02, Microfiche

This workshop, entitled "The Cytoskeleton: Mechanical, Physical Baolbgical Interactions,” was sponsored by the Center
for Advanced Studies in the Space Life Sciences at the Marine Biological LabofdtisrZenter was established through a eoop
erativeagreement between the MBL and the Life Sciences Division of the National Aeronautics and Space Administration. T
achievethese goals, the Center sponsors a series of workshops on various topics in the life sciences. Elements of the cytoskeletor
havebeen implicated in thefeicts of gravity on the growth of plants fungi. An intriguing finding in this regard is the report indicat
ing that an integrin-like protein may be the gravireceptor in the internodal cé€lsané. Involvement of the cytoskeleton in cellu
lar graviperception of the basidiomycete Flammulina velutipes has also been reported. Although the responses of mammalian cells
to gravity are not well documented, it has been proposed that integrins can act as mechanochemical transducers in mammaliat
cells. Little is known about the integrated mechanical and physical properties of cytotiieswgrkshop would be the best place
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to begin developing interdisciplinary approaches to the effects of mechanical stresses on cells and their most likely responsive
cytoplasmicelements- the fibrous proteins comprising the cytoskeleton.

Derived from text

Cells (Biology);Cytoplasm GravireceptorsGravitation; Gravitational EffectsConfeences,Cytology

19990054486Childrens Hospital Medical Centddept. of Pathology and Syery, Boston, MA USA

Cellular Basis of Mechanotransduction

Ingber, Donald E., Childrertdospital Medical CenteklJSA; The Cytoskeleton: Mechanical, Physical, and Biological Interac

tions; 1996, pp. 323-327; In English; See also 19990054485; No Copyrigdit; EASI; A01, Hardcopy; A02, Microfiche
Physicalforces, such as those due to graeity fundamental regulators of tissue development. to influence morphogenesis,

mechanicaforces must alter growtlind function. ¥t little is known about how cells convert mechanical signals into a chemical

response. This presentation attempts to place the potential molecular mediatechanotransduction within the context of the

structuralcomplexity of living cells.

Derived from text

Cells (Biology);Gravitation; Cytology;Physiology

19990054487Clarkson Uniy Dept. of PhysigsPotsdam, NY USA
Surface Tension and \fscoelastic Poperties of Embryonic Tissues Depend on the Cytoskeleton
ForgacsGabor Clarkson Uniy; USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactl®8s, pp. 328-330;
In English; See also 19990054485; No CopyrigviaiA CASI; A01, Hardcopy; A02, Microfiche

This presentation describes a method for defining ans simultaneously measuring the surface tensions and viscoelastic proper
tiesof tissues. Spherical cell aggregates are placed between the plates of specifically designed parallel plate apparatus, compresse
with a known force, and allowed to equilibrate. The surface tension is determinethé&equilibrium force and the change in
shapeof the aggregate using Laplace;s equation. Measurement of the surface tension of several eémmbungsrace presented
andcorrelated with the mutual spreading behavior of these tissues. It is demonstrated that tissue surface tension is indeed a well-de
finedintensive physical parameter: it does not depend on sample variability of the specific conditions under which it was mea
sured. In particulait is independent of the size of the aggregate and the magnitude of the compressive force.
Derived from text
Interfacial Tension;Miscoelasticity;Cells (Biology)

19990054488Simon Fraser UniyDept. of PhysicsBurnaby British Columbia Canada
Two-Dimensional Cytoskeletons Under Stass
Boal, David H., Simon Fraser Univ., Canada; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp.
331-333;In English; See also 19990054485; No CopyrightiA CASI; A01, Hardcopy; A02, Microfiche

Planartriangular networks under stress are predicted to have several interesting properties: a first order transition to a collapse
statefor a range of compressive stresses and a negative Poisson ratiarfge ®f tensions. When these two-dimensional nets
areallowed to fluctuate in three dimensions, they are predicted to be asymptoticalbt timid length scales and to have a univer
sally negative Poisson ratio, even at zero stress. Not all networks are isotropic: the peptidoglycan network of the bacterial cell wall
is ansiotropic in the network plane, beingfstifone direction but soft in the oth€ne well-studied network is the membrane-as
sociateccytoskeleton of the human red blood cell; a two dimensional network whose elements are tetramers of the protein spectrin.
Derivedfrom text
Cells (Biology);Compessibility; Proteins;Stress DistributionBionics

19990054489Brigham and Wmens Hospital Experimental Medicine DiyBoston, MA USA
Cytoskeletal Networks and Filament Bundles: Regulation by Riteins and Polycations
Jamney, Paul A., Brigham and Women’s Hospital, USA; Kaes, Josef, Brigham and Women'’s Hospital, USA; Shah, Jagesh V.,
Brigham and Women’s Hospital, USA; Allen, Philip G., Brigham and Women’s Hospital, USA; Tang, Jay X., Brigham and
Women’sHospital, USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 334-336; In English;
Seealso 19990054485; No Copyrightydil: CASI; A01, Hardcopy; A02, Microfiche

The three-dimensional polymer network formed by the cytoskeleton is the main determinant of cellular mechanics and is
requiredfor the cell to resist external forces as well as to generate and transmit the forces used dorotijtyell hree types
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of protein filaments - microtubles, F-actin, and intermediate filaments form the basis of the cytoskeleton. The paper discusses the
differentroles, the types of cytoskeletal asseméhyd the viscoelastic properties of networks formed by the filament types.
Derived from text

Proteins;Viscoelasticity;Cells (Biology);Cytology;Cations;Filaments

19990054491Medical Research Coungilab. of Molecular BiologyCambridge, UK
Amoeboid Motility W ithout Actin: Insights Into the Molecular Mechanism of Locomotion Using the Major Sperm Ppotein
(MSP) of Nematodes
Stewart,Murray, Medical Research Council, UK; Robefffiomas M., Florida State UnjWJSA; Italiano, Joseph E... JFlorida
StateUniv., USA; King, Karen L., Florida State Unj\USA; Hammel, Robinf-lorida State Uniy USA; Parathasathy., Florida
StateUniv., USA; Bullock, Tmothy L., Medical Research Council, UK; McCdirlee J., Medical Research Council, UK; Kent,
Helen,Medical Research Council, UK; Haaf, Andreas, Medical Research Council, UK; Neuhaus, David, Medical Research Coun
cil, UK; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 342-344; In English; See also
19990054485
Contract(s)/Grant(sNIH-GM-29994; No Copyright; #ail: CASI; A01, Hardcopy; A02, Microfiche

The simplicity and specialization of nematosigerm allow for the investigation of the molecular principles underlying-amoe
boid cells. These sperm crawl at up to 50 micron / minutes by extending a pseudopod packed with bundles of cytoskeletal filaments
thatcan be observed in vivo by light microscophe studies on the molecular mechanigmematode sperm amoeboid motjlity
reportedherein, have emphasized the contributions made by vectorial assembly and filantinig. It is likely that these fea
turesalso make a major contribution to motility in actin-based systems.
Derived from text
Locomotion;Cells (Biology);Cytology;Cytoplasm;Proteins

19990054492Massachusetts Uniledical CentenMorcesterMA USA
Role of Ponticulin in Pseudopod Dynamics, Cell-Cell Adhesion, and Mechanical Stability of an Amoeboid Membrane
Skeleton
Luna,Elizabethd., Massachusetts UnMedical CenterUSA, Hitt, Anne L., Massachusetts UnMedical CenterUSA; Shultt,
Damon,lowa Univ, USA; Wessels, Deborah, lowa UniWSA; Soll,David, lowa Univ, USA; JayPat, Vidshington Uniy USA,
Hug, Chris, Washington Uniy USA; Elson, Elliot L., VEshington Uniy USA,; \ksley Alex, Toronto Univ, Canada; Downgy
GregoryP, Toronto Univ, Canada; \&ihg, Michael, Princeton UniMUSA; Block, Steven M., Princeton UniWSA,; Sigurdson,
Wade, State Univof New York, USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 345-347;
In English; See also 19990054485; No CopyrigiviaiA CASI; A01, Hardcopy; A02, Microfiche

Ponticulin is a transmembrane protein that constitutes the major high-affinity link between the actin cytoskeleton and the
plasmamembrane of the soil amoeba Dictyostellim Discoideum. The function of ponticulin in vivo isdeelnged by analyzing
mutant amoebae in which the single-copy ponticulin gene has been disrupted by homolgous recombination. The observations
from the research, which this paper reports on, suggests that one role of ponticulin-based membrane skeleton is to modulate o
to negatively regulate cell-cell adhesidrhis paper also reports on other experiment in which the role of the membrane skeleton
during cellular resistance to various types of mechanical stress has been studied. The results suggest that all of the mechanic:
techniquegemployed measure structural properties of the cell cortex rather thannoérthierane skeleton. Ongoing research is
focusedon understanding the function and regulation of ponticulin during cell movement and adhesion and on the identification
of structural and functional analogs of ponticulin in highgaaisms.
Derived from text
Proteins;Cells (Biology);Microorganisms;Locomotion;Cytology; Cytoplasm;Cell Membranes (Biology)

19990054493Massachusetts UniWedical CenterDept. of PhysiologyWorcesterMA USA
Cell Locomotion and Focal Adhesions a& Regulated by the Mechanical Ryperties of the Substrate
PelhamRobert J., Jr Massachusetts UniWedical CenterUSA; Wang, Y-Li, Massachusetts UniMedical CenterUSA; The
Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 348-350; In English; See also 19990054485; No
Copyright;Avail: CASI; A01, Hardcopy; A02, Microfiche

Cell-celladhesion and cell-substrate adhesion are important interactions that modulate intracellular signalling pathways, as
well as various cellular events from gene expression to cell locomotion. The full response to adhesion seems to involve not only
the cross-linking of integrins but also mechanical input through these receptors. to explored this possibility we have examined
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the motility and cytosekeletal organization of NRK epithelial cells and 3T3 fibroblasts cultured on substrates having varying
mechanicaproperties.

Derived from text

AdhesionjLocomotion;Mechanical Poperties;Cells (Biology);Cell Membranes (Biologyytology;Substrates

19990054494Michigan Univ, Dept. of Physics and Biophysjesnn Arbor, MI USA
Theoretical Models of Mscoelasticity of Actin Solutions and the Actin Cortex
Mackintosh, F. C., Michigan Univ., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp.
351-353;In English; See also 19990054485; No Copyright&iA CASI; A01, Hardcopy; A02, Microfiche

Theelastic response of plant and animal cells depends on a network of protein filaments that form the cytoskeleton. This is
a complex and highly dynamic compositdfiiimentousproteins, together with a range of accessory proteins for initiating and
terminating polymerization, introducing cross-links and forming lateral arrays or bundles of filaments. A principal component
of this is the actin cortex which is itself antangled and cross-linked network of F-actin. This paper describes a model that can
account for the large shear moduli observed for the actin networks. A shear modulus is predicted, G varies as (kappa(exp
2)/kT)Xi(exp -5) varies as (kappa(exp 2)/kT)(ac(sub A) (exp 5/2)pitarsely crosslinked gels, where kappa is the filameft stif
nessk is theBoltzmanns constant, T is the temperature Xii is the so called mesh size, c(sub A) is the concentration of a€tin mono
mersof size a comprising the filaments. For somewhat weaker concentration and filarfresdgsstiependencies are predicted
by: G varies as Kappa (kappa/kT)(exp)(ac(sub A) (expIl5)). This paper also reports on ongoing experimental and theoretical
characterizationef local viscoelasticity of actin solutions as observed with embedded micresizetgrarticles.
Derived from text
Mathematical ModelsProteins;Viscoelasticity;Cells (Biology);Shear Sess;Cell Membranes (Biology)

19990054495Columbia Uniy, Dept. of AnatomyNew York, NY USA

Stabilization and Functional Modulation of Microtubules by Microtubule-Associated Potein 4

Nguyen, H. L., Columbia Univ., USA; Gruber, D., Columbia Univ., USA; McGraw, T., Columbia Univ., USA; Sheetz, M. P.,

ColumbiaUniv., USA; Bulinski, J. C., Columbia UniMUSA; The Cytoskeleton: Mechanical, Physical, and Biological Interac

tions; 1996, pp. 354-357; In English; See also 19990054485; No Copyrigdit; 8ASI; A01, Hardcopy; A02, Microfiche
Microtubule (MTs) are hollow cytoplasmic fibers that are composed of dimeric protein called t#swirell as several MT

associated proteins (MAPs) bound along their surface. &1 believed to play important roles in a variety of cellular processes,

including mitosis, cell motility and intracellular vesicle transport. MAPs have been postulated to function as in vivo regulators

of the dynamics and functions of [BlTMAP4 is an assembly-promoting MAFhich is expressed throughout all tissues of verte

brate oganisms. Theesearchers hypothesized that MAP4 plays roles in the regulation of MT dynamicggdnization and

MT-basedtransport porcesseswivo. It was found that overexpressed MAP4 can contribute to MT stabilization,feancz|

growth parameters, and can inhibit vesicle motility in vivo.

CASI

Cytology;Cytoplasm;Proteins;Cells (Biology)

19990054496Columbia Univ, Dept. of Cell BiologyNew York, NY USA
Micr otubules as Determinants of Cellular Polarity
GundersenGregg G., Columbia UniyUSA; Kreitzer Geri, Columbia Uniy USA; Cook, Tffani, Columbia Uniy, USA; Liao,
Guojuan, Columbia Univ., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 358-360; In
English;See also 19990054485; No Copyrightak CASI; A01, Hardcopy; A02, Microfiche

Most eukaryotic cells respond to developmental or environmental stimuli with a change in their polarity. Inherent in this
behavioris the ability of the cell to detect the extracellular cue, to transmit a signal across a plasma membrane, and to translate
thesignal into molecules that can produce the requisite architecture of change. The overall mspdisemodulated by the
expressiorof new genes, but since many such responses can be generated without new genetic input, this is not an essential feature
of the response. ®Whave been asking, how elementshef cytoskeleton, especially microtubules @)iTontribute to the genera
tion of cellular polarity by responding to environmental cues and transmitting the inforrrmatidrer cellular constituents. Unlike
other signal transduction systems, the one involving M€diates a cellular response that reflects the spatial information provided
by the original extracellular cue. Individual elements of this system will be described, and the possible mechanisms by which cells
achievefunctional polarity
Derived from text
MembranesPolarity; Cells (Biology);Cell Membranes (BiologyCytology;Polarization
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19990054497Northwestern Uniy Dept. of Cell and Molecular BiologgZhicago, IL USA
Intermediate Filament Cytoskeletal System: Dynamic and Mechanical Piperties
Goldman,R. D., Northwestern UnivUSA; Clement, SNorthwestern Uniy USA; Khuon, S., Northwestern UnilJSA; Moir,
R., Northwestern Uniy USA; Trejo-Skalli, A., Northwestern UnivUSA; Spann, T Northwestern Uniy USA; Yoon, M., North
westernUniv., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 361-363; In English; See
also 19990054485; No Copyrightyail: CASI; A01, Hardcopy; A02, Microfiche

Intermediatdilaments (IF) are major cytoskeletal constituents of animal cells. For many years they were thought to be the
moststable of all of the diérent cytoskeletal systems. Recenltigwever IF have beeshown to be in a state of dynamic equilib
rium in growing cells. The exchange between IF subunits and their polymers apgsaregalated by phosphorylation catalyzed
by different kinases andephosphorylation catalyzed by phosphatasesh&Ve exploited this equilibrium state in vivo through
theuses of mimetic peptides that are known to drive vimentin IF disassembly and to inhibit subunit polymerization into IF at 1:1
molar ratios in vitro. We have also shown that there are no detectable effects of the wild type peptide on either the stability or
polymerizationof microtubules and actin at 3-5 molar excesses in vitro. When these peptides are injected into live cells, containing
vimentin IF, they rapidly induce the disassembly of IF networks. The disassembly of IF in vivo is accompanied by dramatic
changesn cell shape and mechanical properties.
Derived from text
Dynamic Characteristics?olymerization;Stability; Cells (Biology);Cytology;Filaments;Mechanical Poperties

19990054498Johns Hopkins UniyDept. of Biological ChemistryBaltimore, MD USA
Type 1 Keratin 16 Forms Relatively Unstable Tetrameric Assembly Subunits With Various Type 2 Keratin Partners:
BiochemicalBasis and Functional Implications
Coulombe Pierre A., Johns Hopkins UnjWJSA; Wawersik, MatthewJohns Hopkins UniyUSA; Paladini, Rudolph D., Johns
HopkinsUniv., USA; Noesie, Erick, Johns Hopkins UniUSA; The CytoskeletorMechanical, Physical, and Biological Interac
tions; 1996, pp. 364-366; In English; See also 19990054485; No Copyrigdit; EASI; A01, Hardcopy; A02, Microfiche

Typell keratin 6 (K6) and type | kereatins 16 atid (K16 and K17) are intermediate filament(IF) proteins that are induced
in wound-edge keratinocytes as early as 46 hours after injury to skin, either human or mouse. This induction occurs at the expense
of the keratin proteins that are normally expressed fardifitiating epidermal keratinocytes. Correlated with these changes in
proteinexpression, keratinocytes ungemajor cytoarchitectural; alterations thdeaf their shape, intracellularganization,
surfacemorphology and adhesion properties ¥cently proposed that the intrinsic properties of &rE5compatible with a direct
role in keratinocyte activation at the wound edge. Unlike K14 we found that K16 forms unstable heterotetramer subunits that poly
merizeinto shorter filaments when paired witlvariety of type Il keratin partners. The main objective of this study was te deter
mine the biochemical basis of the unique tetramer-forming properties of K16 as a first step toward a full understanding of its
significancein the regulationand function of this keratin.
Derived from text
BiochemistryCells (Biology);Epidermis;Injuries; Morphology;Proteins;Cytology;Wound Healing;.Cytoplasm

19990054499National Inst. of Arthritis and Musculoskeletal and Skin DisedBethesda, MD USA
Structural-Mechanical Integration of Keratin Intermediate Filaments With Cell Peripheral Structur es in the Cornified
Epidermal Keratinocyte
Steinert,Peter M., National Inst. of Arthritis and Musculoskeletal and Skin Diseases, USA; The Cytoskeleton: Mechanieal, Physi
cal, and Biological Interactions; 1996, pp. 367-370; In English; See also 19990054485; No Copyadh€CASI; A01, Hard
copy; A02, Microfiche

The outermost visible layer of the skin consists of terminallfedntiated, flattened, dead, cornified cells (squames). These
squamegonsist predominantly of keratin intermediate filaments (KIF) embedded in a matrix of filaggrin, and these are contained
within a specialized thickened insoluble cell peripheral structure termed the cornified cell envelope (CE). The primary function
fo these cells is to provide a barrier against the environmenar@/interested in how these components are assembled and inte
grated,since itnow seems that any defect in either component will cause a serious epidermal,disoig@lly and ichthyosiform
disease.
Derivedfrom text
Cells (Biology);Keratins; Mechanical Poperties;Skin (Anatomy)Epidermis

19990054500Northwestern Uniy Cell and Molecular BiologyChicago, IL USA

What Links Laminin-5 to the Keratin Cytoskeleton in Epithelial Cells?
Jones, Jonathan C. R., Northwestern UiN8A; Skalli, OmarNorthwestern Uniy USA; Goldman, Robert D., Northwestern
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Univ., USA; Baker, Scott E., Northwestern Univ., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions;
1996,pp. 371-373; In English; See also 19990054485; No Copyrighai):ACASI; A01, Hardcopy; A02, Microfiche

The extracellulamatrix plays an important role in tissue morphogensesis. It does so, in part, by interacting with a family of
heterodimeric cell surface receptors called integrins. The integrins are considel@dan important role, not only in adhesion
of cells to matrix, but also in signal transduction between the matrix and the cells. Signal transduction via integringhevolves
cytoskeletorand cytoskeleton -associated proteins which bind to the cytoplasmic domain of the integrin subunits. Our particular
interestin in the alpha6-beta4 integrin heterodiniéris integrin is unusual because it is involved in keratin intermediate filament
(IF)/cell surface anchorage at the site of hemidesmosomes -structures that play an important role in epithelial cell-matrix linkage.
Derivedfrom text
Adhesion,CytoplasmKeratins; Proteins;Cells (Biology);Cytology;Epithelium

19990054501Northwestern Uniy Dept. of PathologyChicago, IL USA
Desmosomes: Integrators of Mechanical Integrity in ’Ssues
GreenKathleen J., Northwestern UniWJSA; Kowalczyk, Andrew PNorthwestern Uniy USA; BornslaegeiElayne A., North
westernUniv., USA; PalkaHelena L., Northwestern Unj\JUSA,; Norvell, Suzanne M., Northwestern UniSA; The Cytoske
leton: Mechanical, Physical, and Biological Interactions; 1996, pp. 374-377; In Erfgéishalso 19990054485; No Copyright;
Avail: CASI; A01, Hardcopy; A02, Microfiche
Themostprominent cell surface attachment site for intermediate filaments at epithelial cell-cell interfaces is the desmosome.
This paper summarizes the research into the protein-protein interactions required for the assembly of a normal desmosome anc
for anchoring Intermediate Filaments to the desmosomal plaque.
Derived from text
Anchors (Fastenersproteins;Cells (Biology);Cytology;Epithelium;Adhesion

19990054502Cincinnati Univ, Dept. of Cell BiologyOH USA
Protein-Protein Interactions in Intermediate Filament Structure and Anchorage to the Cell Surface
Meng, Jin-Jun, Cincinnati Uniy USA; BornslaegeiElayne, Northwestern UniMUSA; Green, Kathleen J., Northwestern Univ
USA; Ip, Wallace, Cincinnati Univ., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp.
378-380;In English; See also 19990054485; No Copyrigh&iA CASI; A01, Hardcopy; A02, Microfiche

Many biological processes involve dramatic changes in cellular morphology. These changes are attributable, to dynamic
remodeling that occurs as a result of interactions between the plasma network and the underpinning filamentous cytoskeleton.
How the plasma membrane interacts with actin-containing microfilaments has been studied extbosicehsiderably less is
knownabout how it interacts with the other two classes of cytoskeletal elements - microtubutesanediate filaments (IFs).
Understandindnow IFs are built and how the interact with the cell surface has been a focus of our laboratories for the past several
years.This research has begun to reveal interesting information as to how IFs are constructed, andihtasettteyith other
cytoplasmiccomponents to bring about mechanical stabilization of cells and tissues. They also raise the possibility that although
IFs are believed to serve primarily a structural functioall tissues in which they are found, the underlying molecular basis for
eachcase may be ddrent. Identifying such dérences should bring new insights to thgéauproblem of tissues formation and
maintenance.
Derivedfrom text
MembranesMicrofibers; Proteins; Anchors (FastenersiCells (Biology);Cytology

19990054503Wien Univ, Inst. of Biochemistry and Molecular Cell Biolggyustria
Domain Structure and Transcript Diversity of Plectin
Wiche, Gerhard, Vien Univ,, Austria; TheCytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 381-383;
In English; See also 19990054485; No CopyrightaiA CASI; A01, Hardcopy; A02, Microfiche

Plectin,a cytoskeleton-associate protein of exceptionallyelaize, is abundantly expressed in a wide variety of mammalian
tissuesand cell types. It is codistributed with fdifent types of intermediate filaments and is prominently located at the plasma
membranattachment sittes of I§and of microfilaments such as hemidesmosomes, z-line structures and dense plaques of striated
andsmooth muscle, intercalated discs of cardiac muscle, and focal contacts. Furthermore, in several tissues including brain and
kidney, plectin expression is prominent in cells forming tissue layers at the interface of tissue and fluid-filled cavities. These
observationgre consistent with a model in which the role of plectin is to strengthen cells against mechanical stress both along
their surfaces, and at their internal anchorage sites for cytoskeletal filaments. The findings discussed in, tleisgbappport
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to the hypothesis that plectin is a versatilgamizing elemenof the cytoskeleton and they provide insights into a complex gene
regulatorymachinery

Derived from text

Proteins;CytoplasmCytology;Protoplasm;Cells (Biology);Binding

19990054504National Cardiovascular Center Research |stpt. of Structural Analysj$Suita City Japan
Response of ¥scular Endothelial Cells to Fluid Flow
Fujiwara, Keigi, National Cardiovascular Center Research Inst., Japan; Masuda, Michitaka, National Cardiovascular Center
Researchnst., Japan; Osawa, Masaki, National Cardiovascular Center Research Inst., Japan; Katoh, Kazuo, National Cardiovas
cular Center Research Inst., Japan; Kano, Yumiko, National Cardiovascular Center Research Inst., Japan; Harada, Noboru.
National Cardiovascular Center Research Inst., Japan; Lopes, Rosangela B., National Cardiovascular Center Research Inst.
Japan; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 384-386; In English; See also
19990054485N0 Copyright; Avail: CASI; A01, Hardcopy; A02, Microfiche

Fluid flow triggers a variety of responses in vascular endothelial cells (ECs), such as initiaigmabtransduction, modula
tion of gene expression, and remodeling of cytoskeletal and related structures. Kttveepemary steps of mecahanosensing
arenot known. Because fluid flow is a mechanical stimulus, we decided to study how ECs respond in a vectoriadhmanger
thevarious types of responses those involving the cytoskeleton are clearly vectorial. Using a parallel plane flow chamber mounted
on a light microscope, we first analyzed morphological responses st&@minar flowWe found that, in addition to the already
is known morphological responses to fldlew induced preferenital development of lamellipodia in the direction of fldnis
latterresponse caused ECs to migrate preferentially in the flow direction. Our immunofluorescence and electron microscope stud
iesshow that both apical stress fibers and apical plaques are present in ECs in situ.
Derived from text
Gene Expession;Laminar Flow;Morphology;Parallel Flow; EndotheliumCells (Biology);Cytology

19990054505Virginia Univ, Dept. of Cell BiologyCharlottesville, YA USA
A Role for pp125(sup AK) in Suppression of Apoptosis in Fiboblasts
Otey, Carol A., \irginia Univ, USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1988 ${339;
In English; See also 19990054485; No CopyrigviaiA CASI; A01, Hardcopy; A02, Microfiche

Integrinsare the transmembrane receptors that serve to anchor the cell to the extracellular matrix. Integrins are found clustered
in specialized membrane domains called focal adhesions. In addition to cell-to-matrix adhaesiotbeaof functions have been
attributedto focal adhesions, including anchorage of the actin cytoskeleton to the membrane and bi-directional signal transduction
acrosghe membrane. The data support the following model: normal cells bind to the extracellular matrix through whégrins
resultsin the activation of pp125AK, a tyrosine kinase, which then signals the nucleus to suppress apopiasigigenic can
cer cells posses higher levels of active FAK, which suppresses apoptosis regardless of cell attachment and permits the cells tc
surviveand grow in a suspension.
Derived from text
Cancer;Fibroblasts;MembranesCells (Biology);Cytology;Adhesion

19990054506California Univ, San DiegpDept. of Bioengineerind-a Jolla, CA USA
Effects of Hemodynamic Foces on Gene Exmssion and Signal fansduction in Endothelial Cells
Chien,Shu, California Uniy San Diego, USA; Shyyohn Y J., California Uniy San Diego, USA; The Cytoskeleton: Mechani
cal, Physical, and Biological Interactions; 1996, pp. 390-393; In English; See also 19990054485
Contract(s)/Grant(s): NIH-HL-44147; No Copyrightyail: CASI; A01, Hardcopy; A02, Microfiche

Vascular endothelial cells respond to mechanical forces, such as shear stress, by expressing a number of immediate earl
genesOne of these genes encodes monocyte chemotactic protein-1 (MCP-1), which plays a significeatiretegenesis. This
presentatiosummarizes the work done on théeefs of shear stress signal transduction and on the expression of the MCP-1
gene.
Derivedfrom text
Cardiovascular System; Hemodynamic Responses; Proteins; Shear Stress; Endothelium; Cells (Biology); Cytology; Gene
Expression
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19990054507NASA Johnson Space Centelouston, TX USA
Effect of Flow on Gene Regulation in Smooth Muscle Cells and Masmolecular Transport Across Endothelial Cell Mone
layers
Mclntire, Larry V., Rice Univ, USA; Wagner John E., Rice UniyUSA; Papadaki, Maria, Rice UniWUSA; Whitson, Peggy A.,
NASA Johnson Space CentelSA; Eskin, Suzanne G.gXkas Biotechnology Corp., USA; The Cytoskeleton: Mechanical, Physi
cal, and Biological Interactions; 1996, pp. 394-399; In English; See also 19990054485; No CopyadhCASI; A02, Hard
copy; A02, Microfiche

Endothelialcells line allof the vessels of the circulatory system, providing a non-thrombogenic conduit for blood flow; they
regulate many complex functions in the vasculature, such as coagulation, fibrinolysis, platelet aggregation, vessel tone and
growth,and leukocyte tréit; and they form the principal barrier to transport of substances between the blood sumidheding
tissuespace. The permeability of endothetiall changes with environmental stimuli; shear stress, in partiagplied either
in vivo, or in vitro, induces changes in protein expresaiwth secretion of vasoactive factors by endothelial cells. The ability to
study the effects of shear on the macromolecular permeability of the cerebral vasculature is particularly important, since in no
otherplace is the barrier function of the endothelium more important than in the brain. The endmghigl@dlthis ogan have
developedspecial barrier properties that keep the cerebral system from experiencing any drastic change in composition; together
with glial cells, they form the blood brain barrier (BBB)eWave studied thefett of flow on bovine BBB using flow chambers
andtissue culture systems.
Author
Blood Flow; Brain; Cerebrum; Circulatory System; Endothelium; Proteins; Shear Stress; Tissues (Biology); Muscles; Cells
(Biology); Cytology

19990054508Northwestern Uniy Dept. of Cell and Molecular BiologgZhicago, IL USA
Identification of a Functional Domain in Laminin-5
Baker, Scott E., Northwestern Univ., USA; Jones, Jonathan C. R., Northwestern Univ., USA; The Cytoskeleton: Mechanical,
Physical,and Biological Interactions; 1996, pp. 400-401; In English; See also 1999008B188pyright; Aail: CASI; A01,
Hardcopy;A02, Microfiche

Laminin-5, a trimer composed of Alpha3, Beta3 and Gamma3 subunits, is an important component of epithelial basement
membranes, and is spatially associated with cell-substrate adhesion structures called hemidesmosomes. Hemidesmosomes a
associated with keratin filaments and are therefore considered linkers of the extracellular matrix and the intermediate filament
cytoskeletonThe results of the research indicate that the glob@lalomain, of laminin-5 appears to be essential for both epithe
lial cell interaction and nucleation of hemidesmosome asseifitik/conclusion is consistent with studies of laminin-1 whose
G domain has also been shown to mediate a number of important processes. Quostddy the first direct evidence that the
G domain of Laminin-5 is not only an structural component of the extracellular matrix-cytoskeleton link, but also a crucial player
in its formation.
Derived from text
Adhesion)Keratins; Trimers; Cytology;Cells (Biology);Cell Membranes (Biology)

19990054509Harvard-MIT Div of Health Sciences an@&dhnology Cambridge, MA USA
Interaction of Vimentin With Actin and Phospholipids
ShahJagesh V Harvard-MIT Div of Health Sciences an@&g@hnology USA; Wang, Louise Z., Brigham andaMens Hospital,
USA,; Traub, PeterMax-Planck-Inst. for Cell BiologyGermany; The Cytoskeleton: Mechanical, Physical, and Biologicat Inter
actions;1996, pp. 402-405; In English; See also 19990054485
Contract(s)/Grant(s): NIH-AR-38910; No Copyrightyall: CASI; A01, Hardcopy; A02, Microfiche

Vimentin intermediate filaments agmajor cytoskeletal constituent of cells of mesenchymal origin. They have been coloca
lized with a varietyof intracellular structures such as actin filament and the plasma membrane. Labeled actin filaments, observed
in vitro by fluorescence microscapyreak in the presence of polymerizing vimentin; the time course is consistent with stopped-
flow measurements of vimentin polymerization. This breakage phenomenon appears to be specific for vimentin. Inhibition of
vimentin network formation was observed with phosphatidyl inositol phosphate (PI(4)P) and phosphatidyl inositol bisphosphate
(pi(4,5)p2)but not phosphatidyl choline (PC), phosphatidyl serine (PS) or phosphatidyl inositobf&). fbgethethese results
indicatea specific interaction of vimentin with F-actin and polyphosphoinositide lipids.
Author
Inositols; PhosphatesPolymerization,Cytology;Cells (Biology)
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19990054510Brigham and Wmens Hospital Boston, MA USA
Two Distinct Mechanisms of Actin Bundle Formation
Tang,Jay X., Brigham and Wmens Hospital, USA; Janmeyaul A., Brigham and @Wmens Hospital, USA; The Cytoskeleton:
Mechanical Physical, and Biological Interactions; 1996, pp. 406-408; In English; See also 19990054485; No Copiight; A
CASI; A01, Hardcopy; A02, Microfiche

Actin filaments (F-actin), one of the major types of cytoskeletal flaments, can be inddoeu taundles by the addition
of anumber of polycations, including divalent metal ions, trivalent hexaminecobalt, or basic polypeptides. The general features
of bundle formation, as detected by light scattering, centrifugation, optidaglectron microscopgre lagely independent of
the specific structuref the bundling agent used. The formation of lateral aggregates of actin filaments in response to polycations
beginsat threshold concentration that varies strongly with the valence of the cation and increases withgtrengtiicof the
solution. Polyanions, such as nucleoside phospates and acidic polypeptides, disperse actin bundles into single filaments.
Derived from text
Cations;Polypeptidesyalence;Bundles;AggregatesCells (Biology);Anions;Cytology

19990054511Wisconsin Uniy, Lab. of Molecular BiologyMadison, Wl USA
Plectin Sidearms Mediate Interactions of Intermediate Filaments With Microtubules and Other Components of the
Cytoskeleton
Svitkina, Tatyana M., Wisconsin Univ., USA; Verkhovsky, Alexander B., Wisconsin Univ., USA; Borisy, Gary B., Wisconsin
Univ., USA; The Cytoskeleton: Mechanical, Physical, and Biological Interactions; 1996, pp. 409-410; In English; See also
199900544850riginal contains color illustrations; No Copyrightyall: CASI; A01, Hardcopy; A02, Microfiche

Theresults presented in this paper provide direct structural evidencelofgbthesis that Intermediate Filament (IF)-plectin
complexecomprise an extensive cross-linking of cellular components and provide a structural framework for the integration of
cytoplasmln this model, IFs provide the core while plectin forms peripheral linkers that connect to Micro{ltagsthe actin-
basedcytoskeleton and membrane structures. Howéksrand plectin do not seem to be equal partners in performing their func
tions. The absence of obvious phenotype im&htin-null mice suggests that vimensimble in cytoplasmic ganization is not
essential. In contrast, plectin seems to play a key role in maintaining tissue integrity, as has been demonstrated by analysis of
humanhereditary disorder showing plectin deficientitough plectin prefers to associate with IFsai cross-link cytoskeletal
structuresn the absence afimentin. Consequentlyplectin may be able to maintain cytoplasmic integrity independently of IFs.
Derivedfrom text
Cytoplasm;Membrane Structes; Cells (Biology);Cytology;Proteins

52
AEROSPACE MEDICINE

Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

19990053568Army Aeromedical Research Lalfort RuckerAL USA
A Survey of Work and Sleep Hours of US Army Aviation Personnel Final Report
Caldwell, J. L.; Gilreath, Steven R.; Norman, David N.;.A®99; 35p; In English
Contract(s)/Grant(s): Proj-30162787A878
Report No.(s): AD-A362964; USAARL-99-16; No Copyrightyall: CASI; A03, Hardcopy; AO1, Microfiche

The purpose of this survey was to determine when Army aviation personnel work and sleep while on reverse cycle. A total
of 157 aviation personnel froB/Army posts were sampled. The one-page questionnaire indicated that the majority of aviation
personnehad experience working night shift/reverse cycle at some point in their careers; h@wverene third had not dealt
with this shift for more than 3 years. Usually the night shift occurred from early in the afternoon to early in the morning, with
aviatorsarriving home after 0800. Howevyerlage group of responders returned home from the night shift by 0400. Although
most of the responders indicated they were able to sleep after ahmiftfar at least 7 hours, many of them indicated they did
notfeel they received adequate daytime sleep wrosbme of the time. Although many aviators reported returning home by 0400,
thereis a lage percentage who indicated they did not return home until after 0800, makiffiguttdid obtain adequate sleep.
These results indicate that research is needed to address the issue of helping aviation personnel sleep duringhtbherdaylight
bothfor training exercises and for deploymergcfiniques for adjusting to night shift should emphasize enhanced alertness during
the night with high performance and improved safas/well as restful sleep during the daynce the work/rest schedule for a
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unit is known,countermeasures to address adjustment to reversed sleep/wake cycles can be tailored to the specific needs of the
individual or unit.

DTIC

Sleep;Aircraft Pilots; Aerospace MedicineBiological Effectsflying PersonnelSleep Deprivation

19990053572NASA Langley Research Centétampton, YA USA
Aerospace Medicine and Biology: A Continuing Bibliography with Indexes, Supplement 495
Jul. 12, 1999; 31p; In English
Report No.(s): NASA/SP-1999-7011/SUPPL495; NAS 1.21:7011/SUPPL495; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche
This report lists reports, articles and other documents recently announced in the NASA STI Database.
Author
Aerospace MedicineData BasesBiology

19990053578Army Aeromedical Research Laort RuckerAL USA
Evaluating Performance Effects of aMedication (Dexedrine) in the Simulator \érsus Aircraft Envir onment Final Report
Caldwell,John A.; Roberts, Kristi A.; Jones, Heber D.; Al999; 20p; In English
Contract(s)/Grant(s): Proj-30162787A879
Report No.(s): AD-A362972; USAARL-99-15; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

A quasi-experimental approach assessed the pilot performance comparability of simulator versus in-flight results. Flight data
from three sleep-deprivation studies were pool&ekerity aviators were included, 10 who flalH-60 helicopter simulator and
10who flew a UH-60A aircraft under the influence of Dexedrine or placebo during 40 hours of continuous wakefulness. Perfor
manceon straight and levels, right and left turns, climbs and descents, and a left-descending turn (assessed at 0100, 0500, 0900
1300,and 1700) tended to correspond in the simulator and aircraft. Geppealyrmance under Dexedrine was better than under
placeboHowever only half of the maneuvers showed consistent, statistically significant stimulant/fafiggte &f bothflight
platforms. Measurement sensitivity was lower in the aircraft, likely because of error variance due to environmental influences
(weathertemperature, and turbulence) and other factors (radfctaafd anxieties about safety). Thus, actual in-flight studies,
while desirable in terms of face-validitynderestimate the impact of stressors such as fatigue on pilots.
DTIC
Aerospace MedicineRilot Performance Simulators;Flight Simulation;Biological Effects

19990053786Hospital of the Univof PennsylvaniagDept. of Neurosgrery, Philadelphia, R USA
Concussive Effects of Low Fequency Sound Exposwe Final Report 1 Jul. 1997 - 31 Mar1999
Mclintosh,Tracy K., Hospital of the Uniwof Pennsylvania, USA; Ritting, Andrew N., Hospital of the UnivPennsylvania, USA,
SaatmanKathryn E., Hospital of the Uniwf Pennsylvania, USA; Hoshino, Shigeru, HospitahefUniv of Pennsylvania, USA;
Russ,Andrew B., Hospital of the Univ. of Pennsylvania, USA; M&dr, 1999; 5p; In English
Contract(s)/Grant(s): N00014-97-1-0954
Report No.(s): AD-A362965; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

We evaluated the threshold for concussivie@s of low frequency underwater sound (LFS) exposurstuly 1, anesthe
tized (sodium pentobarbital 25mg/kg) male Sprague Dawley rats (n=96) were cannulated, ventilated (1.5% isoflurane), sub-
mergedand exposed to 5 min. of LFS using a G40 calibrétoralteration in cardiovascular function (arterial blood pH, p02,
PCO02,HR, or MABP) was observed during submersion. In study 2, animals were evaluated for two weeks following LFS exposure
(150Hz 180 dB, n=12; 250 Hz 194 dB, n=12), submersion onlyXj=k no submersion (n£lusing a battery afeurological
motortests. Cognitive function was assessed at one week using the Morris water maze (MWM). All animals were sacrificed at
15 days following for histological analysis. Nd&dts ofLFS on cardiovascular or neurological motor function were observed.
DTIC
ExposureUnderwater Acousticd;ow FrequenciesSound \@ves

19990053807Veridian San Antonio, TX USA

Effects of Continuous and Stobing Laser Glare on Performance in a Vsually Simulated Flight Task Interim Report
Beer Jeremy; GallawagyRobert; Jan. 1999; 19p; In English

Contract(s)/Grant(s): F41624-97-D-9000; AF Proj. 2313

Report No.(s): AD-A361767; AFRL-HE-BR-TR-1998-0125; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche
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Strobinglaser glare may present a threat to airctevaddition to obscuring the visibility of instruments and terrain (as contin
uous exposures can), strobing exposures could potentially impede visual motion processing. This report describes a study in which
alow cost, medium-fidelity virtual cockpit environment was used to measuref#ogsasf strobing vs. continuous laser exposure
on performance in a visual flight task. Results suggest that strobing laser glare poses a |e¢gigataiz visual orientation con
trol, that this threat might rival or eclipse that posed by continuous laser sources, and that further examination of the threat is
needed.
DTIC
Eye(Anatomy);Eye Pptection;Safety

53
BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19990053658Naval Postgraduate SchpMonterey CA USA
Evaluation of Operator Performance Using Tue Color and Artificial Color in Natural Scene Perception
Vargo, John T, Mar. 1999; 137p; In English
Report No.(s): AD-A363036; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

Currently, the two most commonly used night optical devices employed in military operations are the long-wave infrared
sensomand the image intensified sens&ecent advances in technology have permitted the fusion of the output of these two devices
into a single color display that potentially combines the capabilities of both sensors while overitainitignitations. Although
theconcept is appealing, previous sensor fusion studies have been inconclusive on the benefits of an artificially getored tar
Perhapsan artificially colored tayet disrupts an operatservisual processinthereby hindering the detection of agtr The pur
poseof this thesis is tcompare the &cts of artificial colornatural colorand monochrome formats in visual scene perception.
It is hypothesized that participant response times and error rates would be greater at detecting an artificially colored target
comparedo a natural colored or a tgat presented achromaticallyvo experiments were conducted. Experiment 1 used non-de
gradedmagery and Experiment 2 used degraded imagery to compare tleete #fwas found that reaction time and eredes
for naturally colored and achromatic images were similar and substantially less when compared to artificially colored images. For
degradedscenes, natural color was more benefigiaén compared to achromatic and artificially colored scenes. Additipnally
artificially colored scenes caused extremelgdagrror rates and reaction times. These results will provide algorithm developers
insightinto the importance of color constancy
DTIC
Operator PerformanceColor; Visual Peception;Color Msion

54
MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19990053526Defence Evaluation Research Agerfejght Dynamics and Simulation DepBedford, UK
Wavelet Analysis of Pilot Workload in Helicopter Low-Level Flying Tasks
Jones, J. G., Defence Evaluation Research AgéityPadfield, G. D., Defence Evaluation Research Agediy Charlton,
M. T., Defence Evaluation Research Agerdi{; The Aeronautical Journal; January 1996fuvhe 103, No. 1019, pp. 55-63;
In English; See also 19990053521
ReportNo.(s): Pape2383; Copyright; Aail: Issuing Activity (The Royal Aeronautical SocigtiyHamilton Place, London WIV
0BQ, UK), Hardcopy Microfiche

As part of a programme of research to improve mission effectiveness by studying pilot workload and task performance in
mission-orientedlight tasks, a methodology has been developed in which wavelet analysis is used to extract information from
recordsof vehicle response and of pilot control activBy decomposing the records into discrete wavelets, components of vehicle
agility and pilot workload are derived in the form of wavelet-based 'quickness’ parameters for vehicle agility and go-called
'attack’ parameters for pilot workload. It is shown how individual wavelet components in the records of pilot control activity,
referredto as 'worklets’, can be associated with the sub-tasks of 'guidancestabdisation’. It is demonstrated how these-con
ceptscan be applied to quantify changes in pilot control activity associated with increasingftaskyddr changes in aircraft
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handlingqualities. wvo examples are presented, one from a flight trial in which the tdglultif was increased by changes in
aprescribed ground track and the other from a simulation trial in which an increased time delay was introduced into the response
of the flight control system.

Author

Wavelet AnalysisPilot PerformanceWbrkloads (Psychophysiologyight Contiol; Flight Characteristics

19990053791Pacific Science and Engineering Group, I8&an Diego, CA USA
Use of Perspective ¥éw Displays for Operational Tasks Final Report May - Dec. 1998
SaintJohnM., Pacific Science and Engineering Group, Inc., USA; Cowen, M. B., Space and Nafale/fystem€ommand,
USA; Mar. 1999; 25p; In English; Prepared in collaboration with SSC San Diego, San Diego CA.
Contract(s)/Grant(s): N66001-96-D-0048
Report No.(s): AD-A362590; TR-1795; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche

Research on when and how to use three-dimensional (3-D) perspective views on flat screens for military operational tasks
suchas air trafic control is confusing and contradictoibhis report considers the basic qualities and capabilities of two-dimen
sional (2-D) and 3-D views. Two experiments were conducted. Because perspective views integrate all the dimensions, it was
hypothesized that 3-D views are better for object understanding. In contrast, it was hypothesized that 2-D views are better for
judgingthe relative position of objects because each dimension can be isolated. Participants viewed simple blocRdbapes in
or 3-D and either performed an object understanding task (e.g., identification, mental rotation) or a relative position task (e.g.,
directionsand distances between objects). This report concludes that a 3-D perspective view was far superior to D views
understandinghe shape of the simple blocks, but 2-D views were better than 3-D views for comprehending the relative position
of two objects.
DTIC
Man Machine SystemBecision Support Systenidecision MakingCommand and Cordl; Communication

19990054162Department of the NayWashington, DC USA
Non-Slip Safety Glasses
Moody, Paul E., Inventor; Dec. 21, 1998; 19p; In English
Patent Info.: Filed 21 Dec. 1998; US-Patent-Appl-SN-09,226,621
ReportNo.(s): AD-D019341; No Copyright;vail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche

A side piece for eye glasses includes a front side piece portion and a rear side piece portion. The front side piece portion
includesa forward end and a rearward end with an elongated, open-ended slot formed therein. The open end of the elongated open-
endedslot is directed to the rearward end of the figide piece portion. The rear side piece portion includes a forward end and
arearwardend with an elongated, closed-ended slot formed therein. The rear side piece portion is additionally formed of a spring
metal.A stop pin is inserted through the longitudinal slot of the rear side p@tien and fixed to the front side piece portion
adjacenthe rear end thereof. The resale piece portion is slidably inserted into the open-ended longitudinal slot of the front side
pieceportion to a point defined by contact of the stop pin with one ettteaflosed-end longitudinal slot, and slidably removed
from the open-ended longitudinal slot to a point defined by contact of said stop pin with the remaining end of the closed-end longi
tudinal slot. Extension of the rear side piece portion enables automatic bending of the spring metal forming the rear side piece
portion.
DTIC
Metal Working; Safety

19990054651lllinois Univ., Dept. of PsychologyJrbana, IL USA
Effect of Reliability on Cue Effectiveness and Display Signaling
Merlo, James Louis, lllinois UnivUSA; Wickens, Christopher D., lllinois UnivUSA; May 07, 1999; 84p; In English
Report No.(s): AD-A363440; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche
Twenty Army personnel using either a hand-held display (HHD) or a helmet-mounted display (HMD) were asked to detect,
identify, and give heading information for ¢gats hidderin the far domain while performing a monitoring task in the near domain.
Both displays had tget cueing present for half of the trials, with the precision of tigetaues varied across blocks. While all
of the experimental blocks contained some trials with attentional cueing that was exaiecuedite, placing the transparent-cue
ing symbologyon top of the tayet, some of the blocks had trials that also contained cues with degraded precision cueing, the cue
ing symbology located um 22.5 degrees from the gat centegror poor precision cueing, the cueing symbology located up to
45 degrees in visual angle from thegttrcenterExplicit display of the precision reliability of the cues was attempteddear
to help subjects diffuse attention during trials that lacked extremely accurate precision in cueing. During the last experimental
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block the automated tget cueing catastrophically fails, causing users to experience costs with overtrust in automation, and then
costs associated with undertrust in the automation for subsequent trials. Analysis of the results were conducted looking at two
specificcosts of attentional cueing that we define as type A (attention) costs and type T (tmst) costs. Results show that spatially
accuratecued tagets were found faster than uncued¢éss. Rigets were always found fastest on average under the cued condition
while using an HMD, howevewhen tagets are uncued the salience of théedént taget types caused éifrences in the detection
ratebetween the display platforms suggesting a scan/clutter tfamaieen HMDs and HHD#ttention cueing induced a type

A (attention) cost, shown by the low detection rate of a higher priority but uncgetiidoen it was simultaneously presented

with a lower priority cued tget.

DTIC

Helmet Mounted Display®isplay DevicesCues
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MATHEMATICAL AND COMPUTER SCIENCES (GENERAL

19990053812Lawrence Livermore National LgtLivermore, CA USA
PVODE and KINSOL: parallel softwar e for differential and nonlinear systems
Hindmarsh, A. C.; aylor, A. G.; Feb. 01, 1998; 24p; In English
ReportNo.(s): DE98-054153; UCRL-ID-129739; No Copyrightjail: Department of Engy Information Bridge, Microfiche

In this project, parallel general-purpose software for two classes of mathematical problems has been developed. PVODE is
a portable solver for ordinary fifential equation systems, based on robust mathematical algorithms gateldtat lage sys
temson parallel machines. i$ the parallel extension of the earlier sequential solver CVODE. A related solver called KINSOL
hasbeen developed for systems of nonlinear algebraic equations. KINSOL was first developed as a sequentialesdesign
thatpermitted extending to a parallel version with fairly minimal additions. Both PVODE and KINSOL are being used within
aparallel version of the tokamak edge plasma model UEDGE. KINSOL is also being applied in the ParFlow groundwater flow
modelto solve a nonlinear pressure equation.
NTIS
Applications Pograms (ComputersRifferential EquationsNonlinear EquationsAlgebra

19990053834Geophysical Observatgrfelsinki, Finland
Annals of the Finnish Academy of Sciences: Mathematics,olume 23 Annales Academiae Scientiarum Fennicae: Mathe
matica, Volumen 23
Lehto, Olli, Editor, Helsinki Univ, Finland; 1998; ISSN 1239-629X; In English; See also 19990053835 through 19990053849;
Copyright; Avail: Issuing Activity (Dept. of Mathematics, P.O. Box 4, FIN-00014 University of Helsinki, Finland), Hardcopy,
Microfiche

Topicsof this compilation of work includéviapping Properties of Fatou Components; A Fundamental Domain for the Modu
lar Group of Riemann Surfaces ofe (0,n); Quasiconformal Mappin§seserving Interpolating Sequences; Discrete Groups
andThin Sets; Interation, Level Sets and Zeros of Derivatives of Meromorphic Functions; Spaces of Geometrically Finite Repre
sentationsElder Siblings and theaming of Hyperbolic 3-Manifolds; Solutions of Nonhomogeneous Lineder@ifitial Equa
tionswith Exceptionally Few Zeros; A Generalization of the Schwarzian vido@liNumbers; Bloch Space on the Unit Ball of
C(supn); Point Shift Diferentials amd Extremal Quasiconformal Mappings; Initial Limitserhperatures on Arbitrary Open
Sets;Conjugations on Rotation Domains as Limit Functions of the Geometric Means of the Iterates; Quasiconformality and Quasi
symmetryin Metric Measure Spaces; and Second Order Obstacle Problengcforiad Functions and Integrands with Subguad
ratic Growth.
CASI
MathematicsPapers

19990054540Institut des Hautes Etudes Scientifigugsres-suYvette France

Pu(2) Monopoles and a Conjectug of Marino, Moore and Peradze

Feehan, PM. N.; KronheimerPR B.; Leness, 1G.; Mrowka, T S.; Jan. 1999; 20p; In English

ReportNo.(s): PB99-148686; IHES/M/99/06; No Copyrightjall: National Bchnical Information Service (NTISYicrofiche
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The purpose of this note is to show that soméhefrecent results of Marino, Moore, and Peradze (18), (17) can be understood
in a simple and direct way via a mechanism pointed out in (7), (4), using the PU(2)-monopole cobordism of Pidstrigascimand T
(21).
NTIS
MonopolesMathematics

60
COMPUTER OPERATIONS AND HARDWARE

Includes hardware for computer graphics, firmware, and data processing. For components see 33 Electronics and Electrical Engi-
neering.

19990053830Communications Research Lalbokyo, Japan
Toward the Computer That can Talk with Humans: Research on the Mechanism of the Dialogue
Ito, Akira, Communications Research Lab., Japamoy Hiroyuki, Communications Research Lab., Japan; Kumamadehi-
ko, Communications Research Lab., Japan; Kozima, Hideki, Communications Research Lab., Japarsuygbstd, Tommu
nicationsResearch Lab., Japan; Review of the Communications Research Laboratory; Decoll®8& 43, No. 4, pp. 677-690;
In Japanese; See also 19990053822; No Copyright]:ACASI; A03, Hardcopy; A02, Microfiche

Whatis an essence of a dialogue? What is an essential constituent for the abiléiktd VWe report our ébrt toward the
understandingf, and realization in the computer of, the mechanism of dialogues. The topics we attackedOrestaigament
of E-mail user support system through dialogue, analysis of dialogues at collaborative tasks, the dialogue understanding basec
on the Theory of Mind, the interaction strategy for autonomous agents, and metrization of meaning and context. We tried to
explore,through the research on these various topics, how people communicate at the level of intentions.
Author
Researh; Man Machine Systems

61
COMPUTER PROGRAMMING AND SOFTWARE

Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/CAM.

19990053574Defence Science an@&dhnology Oganisation Electronics and Surveillance Research | 8hlisbury Australia
A Primer of CORBA: A Framework for Distributed Applications in Defence
Au, T. A., Defence Science an@dhnology Qganisation, Australia; Mad999; 58p; In English
ReportNo.(s): AD-A362761; DSD-GD-0192; DODA-AR-01-622; No Copyright)vail: CASI; A04, Hardcopy; A01, Micro
fiche

Basedon object technologyhe OMG defines an Object Management Architecture (OMA) for the support of interoperable
applicationsacross heterogeneous computing platforms. The communication core of this underlying model is the Common Object
RequesBrokerArchitecture (CORBA) that provides a framework for flexible and transparent communication between distrib
uted objects. The adoption thfis approach eases software development by allowing interaction between reusable components
throughwell-defined interfaces. In particujapplying CORBA technology to C4l problems in the military environment provides
simpleintegration of legacy software and COTS software. This report provides an overview of the OMA, and describes in detail
eachcomponent of CORBA.
DTIC
Computer Pogramming;Object-Oriented Rsgramming;Softwae Engineering

19990053577Air Force Research LatMunitions DirectorateEglin AFB, FL USA
An Overview of the Modular Effectiveness/\lnerability Assessment (ME\A) Ar chitecture
Watts, David B.; Jan. 1999; 6p; In English
Report No.(s): AD-A362951; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

The Modular Efectiveness WInerability Assessment - Ground Fixed (M&GF) is an engineering tool for assessing the
vulnerability of fixed ground tagets to conventional weapon attabd&VA-GF is a graphical user interface (GUI) based program
thatprovides an architecture for assembling an assessment model or simulation in modular fashion. Individual modules represent
ing the weapon, tget, weapon deliverypenetration, blast, fragmentation, etc. are linked together using a data flow paradigm that
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createghe assessment network. The modularity inherent in the architecture provides the user flexibility in the design of networks
by offering modules with varying levels of fidelity. MEVA-GF may be used to configure a fast running stochastic model for
Monte-Carlotype calculations that require hundreds of runs for statistical accttigher fidelity models may be constructed

for more deterministic type studies where longer run times are not a consideration and more precision is desired. Critical compo
nents within tagets may be modeled and assigned to fault trees providing a means for assessing functional damgefe to a tar
Thetamgets response (i.e., damage) to the weaentsf(i.e., penetration, blast, fragmentation) is output into data files and can
bevisualized using a three dimensional graphical representation.

DTIC

Modules;Vulnerability; Architectue (Computers)Damage Assessment

1999005364 1Naval Research LaktRadar Analysis BranghWashington, DC USA
Hybrid V ersion of Method of Moments Computer Code: IBC3D
Taylor, Douglas; May 20, 1999; 21p; In English
Report No.(s): AD-A363040; NRL/MR/5310--97-8378; No Copyrightait CASI; A03, Hardcopy; A01, Microfiche

IBC3D is a computeprogramused to calculate the electromagnetic scattering cross section and electric/magnetic surface
currentsfor arbitrary three dimensional bodies coated with anisotropic lossy materials. An enhanced version of this code, devel
opedby the Radar Division of the Naval Reseakelboratory (NRL), is described here that allows one to generate a hybrid-scatter
ing solution by incorporating surface currents generated external to the IBC3D. The benefit derived from using the hybrid
approach is gained by reducing the number of surface current unknowns required to produce a scattering cross section using
numerically intensive computer codes such as IBC3D. When compared to the unmodified IBC3D solution for a 5-sided prism
shapedbject a 20 perceméduction in the number of electric surface current unknowns was obtained using the hybrid version
of the code with minimal sacrifice in accuracy
DTIC
Computer Pograms;Method of MomentsSoftwae EngineeringCoding

19990053723Pennsylvania UniyDept. of Computer and Information ScienBhiladelphia, R USA
Hand Tool Manipulation and Self-Presence in VRFinal Report 1 Apr. 1997 - 30 Sep. 1998
Badler Norman |.; May 1999; 5p; In English
Contract(s)/Grant(s): N00014-97-1-0396
Report No.(s): AD-A362871; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche
The objective was to purchaseériial Reality and associated computing equipment to enable the investigation of full body
avatarcontrol and self-presence using both fine motion hand manipulation plus force feedback as well as whole body posture and
motionsensors.
DTIC
Postue; Virtual Reality; FeedbackManipulators

19990053731Naval Postgraduate SchpMonterey CA USA
Phsychophysical Comparisons in Image Comgssion Algorithms
Bodine, Christopher J.; Mat999; 127p; In English
Report No.(s): AD-A362726; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

Battlefieldcommanders are now requesting real-tiniseal battlefield information. These requests place an enormous strain
on current transmission resources due to the file size of the images. Aamdareore visual information is sent, the ability to
compressmages dfciently becomes a significant issue. This th@siestigates whether any of the new image compression algo
rithms (Radiant TIN, ifan ICE, or Low Bit Rate) achieve higher compression ratios thaNatienallmagery Tansmission Fer
mat Standard currentlysed by the Department of Defensiaf ICE was found to perform better then Radiant TIN; however
thedifference is not statistically significant. The Navy already has the proprietary rights to Radiant TIN. Therefore, in the absence
of statistical significance, Radiant TIN is the recommended image compression algorithm for future use by the Department of
Defense.
DTIC
RealTime OperationAlgorithms; Statistical Analysisyisual Peception;imagery

19990053739Carnegie-Mellon Uniy Software Engineering InsPittsbugh, ;A USA

Software Acquisition Capability Maturity Model (SA-CMM) V ersion 1.02 Final Report
Cooper Jack; FisheMatthew; ShererS. W; Apr. 1999; 167p; In English
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Contract(s)/Grant(s): F19628-95-C-0003
Report No.(s): AD-A362667; CMU/SEI-99-TR-002; ESC*-TR-99-002; No Copyright; Avail: CASI; A08, Hardcopy; A02,
Microfiche

Governmentnd industry have the need to improve the maturity of their internal software acquisition processes. In order for
organizationgo make improvements, they mikstow the ultimate goal and what is required to achieve that goal. Additionally
progresdoward achieving the goal must be measurable. A capability maturity model provides the framesdadk to facilitate
thedesired improvement. The Software Acquisition Capability Maturity Model (SA-CMM) has been developed to provide such
aframework. This new version incorporates change requests that have been received, as well as the results of lessons learned fror
conductingappraisals and from the use @tsion 1.01.
DTIC
Softwae EngineeringOrganizations;jndustries

19990054152Columbia Uniy, Center for €lecommunications Researdtew York, NY USA
Generic Management and Control APl Based on an Object-Level Interaction Paradigm and Its Demonstration in a
Virtual Workshop Service Final Report Sep. 1995 - Feb. 1998
Lazar,Aurel L., Columbia Univ, USA; StadlerRolf, Columbia Uniy, USA; Adam, Constantin, Columbia UniWSA; Aurrecoe
chea,Cristina, Columbia Uniy USA; Borla, Marco, Columbia UnivUSA; Mar 1999; 199p; In English
Contract(s)/Grant(s): F30602-95-C-0015; AF Proj. 4519
Report No.(s): AD-A362912; AFRL-IF-RS-TR-1999-54; No Copyrightak CASI; A09, Hardcopy; A03, Microfiche

Thegoal of this work was to define generic application programming interfaces (APIs) for the control and management of
an ATM-based telecom environment. In our approach the APIs are defined, based on an object-level interaction paradigm, as
objectinterfaces. W define a broadband kernel as a CORBA-based distributed programming environment that facilitates the easy
creationof network services and provides mechanisms for resource allocation. The primary service psothédatoadband
kernelis one-to-N one-way and-to-end connectivity with quality of service. More complex services are generated as aggregations
of this and other primargervices. A virtual workshop service was designed and implemented to experiment with the control and
management APIs. This report puts together the building blocks of a tedechitecture: the Binding Interface Base models the
resourcesand the set of broadband kernel algorithms are modeled as a set of interacting dbjetgstioéir APIs to higher level
services and applications. This report also presents our view on management. A model for management was developed tha
explainshow this set of interacting objects and the services provided are managed in a consistent manner
DTIC
Distributed Processing; Human-Computer Interface; Virtual Reality; Object-Oriented Programming; Software Engineering;
SoftwareDevelopmentdols; Applications Pograms (ComputersProgramming Enviosnments

19990054314Naval Surface \Wtfare CenterDahlgren Diy, Dahlgren, YA USA
Implementation of Successful Practices Using an lterative Development Methodology for an AEGIS Configuration Man
agementSoftware Application Final Report
Colston, Sharon N.; Sep. 1998; 155p; In English
Report No.(s): AD-A363072; NSWCDD/MP-98/8; No Copyright; Aail: CASI; A08, Hardcopy; A02, Microfiche

This paper documents a two-and-a-half year software developrgatt of the Combat Systems Configuration Manage
mentBranch of the Combat Systems Department at Naval SurfadaM/ CenterDahlgren Division (NSWCDD), at Dahlgren,
Virginia. The author simultaneously managed two AEGIS Configuration Control Engineering Status System (ACCESS) software
developmenprojects and pursued a mastedegree in Software Engineeringchnical Management through the Nationatf-
nological University sponsored by NSWCDD. The papescribedessons learned and practical experience gained by the author
in managing a software development project to successful completion. The narrative includes metivodsettiand ones that
did not work. Critical success factors that the author considers most important to satisfactory software development are: (1) struc
tured and documented iterative life cycle development methodology; (2) implementation of software engineering repeatable pro
cesses(3) highly-motivatedtechnically experienced dedicated team; (4) continuous and substantial customer involvement; (5)
self-directedempowered management style; and (6) experienced and committed project leader
DTIC
SoftwareEngineering;Life (Durability); Computer Pogramming;Configuration ManagemenEngineering ManagemenBys-
temsManagement
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19990054341Army Research LapHuman Research and Engineering Directoiaberdeen Proving Ground, MD USA
Buy It Prototype Software Requirements Analysis: A C-BASS Componentinal Report Jan. - Mar. 1997
Schallhorn, Brian R.; Jernigan,ade S.; UleryDana L.; May 1999; 58p; In English
Report No.(s): AD-A363050; ARL-MR-444; No Copyrighty#l: CASI; A04, Hardcopy; A01, Microfiche

This document contains the software requirements analysis for a prototype of Buylt. As a component of the Corporate Busi
ness Application Software System (C-BASS), this application automates small purchase requests (under $2,500). The document
follows the process of structured analysis, or stepwise refinement of requirements, as applied to the development of Buylt. The
environmental model includes a high level system description, followed by a context diagram and a list of events to which the
systemmust respondlhe behavioral model includes a data flow diagram (DFD) for each of the seven Buylt subsystems. From
this representation, the basic functional specifications are derived and represented in structured English (or program design lan
guage).The final segment of the document includes a data dictionary
DTIC
On-Line Systems:unctional Design Specification§omputer Pogramming;Applications Pograms (Computers)

19990054350Army Research LapbHuman Research and Engineering Directoiaberdeen Proving Ground, MD USA
Buylt Software Development Plan: A C-BASS Component
Ulery, Dana L.; Schallhorn, Brian R.; Jernigamd¥ S.; May 1999; 29p; In English
Report No.(s): AD-A363051; ARL-MR-443; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A critical factor in the U.S. Army Research Laboratory’s (ARL) strategy to do more with less resourcesitsrtigion
of a single, ARL wide purchasing process. This report describes the initial plan for developing the Buylt Prototype, a software
prototypefor an automated purchasing systérat provides an electronic workflow for ARL purchasing processes and interfaces
with standard Department of Defense (DoD) systems required by those processes. The Buylt Prototype is the first component of
the Corporate Business Application Softw&gstem (C-BASS), a suite of integrated online transaction process software products
thatwill provide Corporate business functions electronically throughout the ARL enterprise. C-BASS is a cornerstone of the new
ARL Enterprise Information dchnology Architectureeveloped in 1997 by the Enterprise Systems Division. This report pro-
videsa statement of the problem to be solved by the Buylt Software, the technical and managenoacthes to be used, and
adetailed project schedule.
DTIC
On-Line Systemgpplications Pograms (Computersiomputer Pograms;Softwae Engineering

19990054 353Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
A Framework for Effective Algorithm V isualization Using Animation-Embedded Hypermedia
Hansen, Steven R.; A7, 1999; 274p; In English
Report No.(s): AD-A363104; FY99-96; No Copyrightyal: CASI; A12, Hardcopy; A03, Microfiche

If a "picture is worth a thousand words,” then why have attempts over the past decade to use pictures and animations to replace
or supplement traditional instructional methods for teaching algorithms produced such disappointing results? Numerous studies
andexperiments have been conducted to show that pictures and animations can improve learning of challenging, abstract concepts
like mathematical proofs and the algorithms used in computer science. While the pictures and animations seem to be enthusiasti
cally received by the students, none of the studies have produced results that show consistently and conclusively that these visua
toolsactually improve learning. In fact, the accumulated empirical evidence is mixed at best, and could easily lead one to abandon
the premise that animations are powerful vehicles ffotifzely conveying the dynamic behaviors of algorithms. Howehier
dissertatiorreports on research based on the premise tiedhimking of algorithm animation design is required in order to harness
its power to enhance learning. Research repdrted explores the integration of previous work in algorithm animation systems
with recent developments in the cognitive and educational domains to produce a new model for using software visualizations to
improvestudent comprehension. The model is based on focused learning objectives that drive a top-down design that carefully
divides abstract concepts into discrete chunks for learning. The model takesantsexd ("what do we need to show”) view
rather than a designer-centered ("what can we show”) view, and employs hypermedia and multimodal presentation techniques
to improve learning ééctiveness. The key insights are that for algorithm animations tddmied, (1) theyshould be introduced
usinginteractive analogies and real-world examples that serve a priming role for subsequent learning.
DTIC
Algorithms;Softwae EngineeringProving
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19990054592Atlantic Aerospace Electronics Carfgvaltham, MA USA
Dynamic Database for Sensor FusiorFinal Report Jul. 1997 - Jun. 1998
Baim, Paul; May 1999; 39p; In English
Contract(s)/Grant(s): F30602-97-C-0304; AF Proj. D844
ReportNo.(s):AD-A363915; DFR-1401; AFRL-SN-RS-TR-1999-77; No Copyrightak CASI; A03, Hardcopy; A01, Micro
fiche

This effort developed a prototyg@ynamic Database front end usingt\al Reality Modeling Language, Object Desgn’
PersistenBtorageEngine, and custom Java code. This approach produced a self contained web browser based tool for displaying
and manipulating complex information typical of anticipated products from the Dynamic Database. Thevissallyappeal
ing, compact, and runs on most platforms using readily available low or no-cost software.
DTIC
Data Bases)irtual Reality; Java (Pngramming LanguagelZomputer Pograms;Internets

62
COMPUTER SYSTEMS

Includes computer networks and special application computer systems.

19990053659Washington Uniy Aerospace and Ergatics Research Progra®eattle, WX USA
Parallel Workstation Cluster for Algorithm Development, Parameter Scoping, and Data AnalysisFinal Report, 1 Feb.
1998- 31 Jan. 1999
Shumlak, Uri; Apr26, 1999; 12p; In English
Contract(s)/Grant(s): F49620-98-1-0244
ReportNo.(s): AD-A363032; 62-0287; AFRL-SR-BL-TR-99-0124; No Copyrightas CASI; A03, Hardcopy; A01, Micro
fiche

A cluster of workstations is connectetth a fast network and used as a local parallel compLités approach mimics the
interprocessocommunication and scalability of thedarmachines at a fraction of the cdstis system usesfethe-shelf hare
wareand public domain software, which makes shistem simple to assemble and maintain. The parallel workstation cluster has
already significantly contributed to our AFOSR project. The cluster accelerates the algorithm development process because it
eliminatesthe delays associated with remote computing on shared resources. The parallel workstation clustesjpeufarms
tionsto scope a parameter space for optimization and design. A parallel supercomputer is then used for the detailed scoping using
fewerruns. This approach has helped to alleviate the- sescription of the shared resources and has allowed us to thigtain
computationafesults in less time.
DTIC
Computer Pograms;Parallel ComputersAlgorithms;Data Processing

19990053724Geogia Inst. of Bch, Atlanta, GA USA
ARL Intranet Analysis and Development Study Final Report 18 Sep. - 18 Dec. 1998
Ulery, Dana L.; Apr1999; 42p; In English
Contract(s)/Grant(s): DAKAE97-D-0001
Report No.(s): AD-A362869; ARL-CR-441; No Copyrightyail: CASI; A03, Hardcopy; AO1, Microfiche

We analyze the concept and practice of Intranets used in midsize gaederprises, focusing on their use and impact within
researctand development (R&D) ganizations. W examine the shift from the old concept of business computing to the modern
conceptof enterprise computing, and consider Intranets-a class of enterprise computing-relative to enterprise computing trends.
by analyzing in detail some case studies selected from the literature, on-site visits, and workshop discusis@nsfex¢hree
toolsto frame the critical issues and provide structure for systematically constructing strategic Intranets specific togagiven
nizations mission and culture. 4uing that creation of an Intranet that projects an image of a world-ctsszation demands
no less than a world-class enterprise that is strategically enabled through information techwmlbgy analyze the current U.S.
Army Research Laboratory (ARL) Intranet and present a three-step action plan to expeditenaRiment toward creation of
suchan Intranet.
DTIC
Information Systemg§irends;Local Area NetworksReseath Management
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19990053734Naval Postgraduate SchpMonterey CA USA
Security Planning for Wir eless Networks: DOD Concerns
Fowler, James D.; Mar1999; 98p; In English
Report No.(s): AD-A362720; No CopyrightyAil: CASI; A05, Hardcopy; A02, Microfiche

Wirelessnetworking is a rapidly emging technologyand security must be addressed as it is incorporated into new and exist
ing local area networks (LANS). It is importantknow what unique properties of wireless LANs might amplify existing LAN
vulnerabilities or introduce new ones. Wireless transmission techniques, topologies, and vendor offerings were surveyed from
asecurity perspective. Three ratiggstems were developed to analyze aspects of these survey areas. These areas were then rated
usingthese systems and graphically displayed on Kiviat drawings to show symmetric comparisons of each analysisategory
guencyhopping spread spectrum (FHSS) transmission technology, cellular topahapthe Jaguar product emelas the best
currentapproaches available. These results are applied to a case study that examines network wired segment m@gtiacesment
wirelesssegment attacks, and methods to detect an att@keent standards fef guidance that dictate how wireless technolo
giesmust operate, but dwot relate to principles of LAN design. Our study and rating system results provide guidance for creating
a network topology. The case study demonstrated that care must be taken in choosing wireless network segments. This work
shouldhelp system Administrators by providing examples of good and bad choices.
DTIC
Local Area NetworksSecurity;Radiotelephones

19990053787Purdue Uniy School of Electrical Engineerintest Lafayette, IN USA

Instrumentation for Research on High-Speed Optical Tansmultiplexing and Coding for Optoelectronic Computer Net

working Final Report 1 Jun. 1997 - 31 May 1998

Weiner Andrew M., Purdue UniyUSA,; Apr. 29, 1999; 7p; In English

Contract(s)/Grant(s): F49620-97-1-0400; AF Proj. 3484

Report No.(s): AD-A363026; AFRL-SR-BL-TR-99-0122; No Copyrighiaik CASI; A02, Hardcopy; A01, Microfiche
Equipmentpurchased under this contract has been used by approximately twelve researchpst{tlvos, eight graduate

studentsiwo undegraduates) for several research activities, as summarized briefly. below

DTIC

Electro-Optics;Optical Contol; Optical Equipment

19990054524Naval AcademyAnnapolis, MD USA
Developmentof Angular Motion, Angular Momentum, and Torque Knowledge Bases for amntelligent Physics Tutoring
System
EasonMichael D.; Jan. 1998;1Pp; In English; Accepted by the U.S. Trident Scholar Committee.
Report No.(s): AD-A359481; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

This research involved the design and development of a physics knowledge base which allows an intelligent tutoring system
ANDES to more déctively assist students in physics problem-solving. ANDES idiaeddf Naval Research funded collabora
tive effort between the U.S. Naval Academy and the Learning Research and Development Center at the Universityght. Pittsbur
The system tutors Newtonian physics via coached problem-solving a method of teaching cognitivénskéllthe tutor and the
studentwork together to solve problems. The knowledge base developed in this project provides the physics backbone for the rest
of the tutoring system by generating the necessary equations and solution graphs to solve selected angular motion physics prob
lems. These mathematical outputs are used by other ANDES components to provide help to the students in a variety of ways. In
orderfor ANDES to be an &ctive tutoring system the knowledge base developed had to fulfill certain criteria. It needed to model
ateache’s approach to problem-solving using planning and decision-making strategies to fotitisa path diciently. It also
hadto be robust enough to generate several solution paths for problems thatdnavban one possible solution method. Since
this researclwas the first attempt to develop a knowledge base for the angular motion area of physics encoding these concepts
presented unique challenges. For example the concept of normal force which is easily understood in the classic "object on top
of a surface problem” becomes mordidifit in the classic "roller coaster at the top of a loop” problelmwever both visualiza
tionshad to be modeled by the same implementation. The knowledge base designed and developed in this project successfully
accomplished this modeling and is presently being incorporated intodlee AXDES project.
DTIC
Systems Engineeringnowledge Based Systerisyque; Angular MomentumAngular \élocity
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19990054591Defence Science ané&dhnology Oganisation Information Bchnology Div, Canberra Australia
A Preliminary Study of Open Signalling for ATM Networks
Au, T. A., Defence Science aneédhnology Oganisation, Australia; Maf999; In English
Report No.(s): AD-A363914; DSI-TR-0800; No Copyright; ¥ail: Issuing Activity Microfiche

Basedon a clear separation between switching hardware and control software, the concept of open signaling creates an open
programmablaetworking environment. Netwoslntities can be realized as high level objects with well defined software inter
faces facilitating the creation of multiple mechanisms for connection management. Applying open signaling in defense networks
canenhance the flexibility in supporting network services, allowing dynamic control of quality of service for maximum military
value.This report discusses the design criteria and the associated performance issues of a connection managemenfldyistem for A
networks.However significant binding overheadse generated in remote operation invocations, adding a level of complexity
to network control. This complexity is expected to diminish as middleware technology matures, thereby impraxiacathe
performance in connection management.
DTIC
Signal PocessingAsynchonous Tansfer ModeArchitectue (Computers)Network Contol; Computer Networks

63
CYBERNETICS

Includes feedback and control theory, artificial intelligence, robotics and expert systems. For related information see also 54 Man/
System Technology and Life Support.

19990053573AvXm PartnershipKettering, OH USA
Thin Film Growth Simulation Using Cellular Automata State Space, and Neural Nets Methodsinal Report 21 Apt - 1
Oct. 1998
Jackson, A. G., Xm Partnership, USA; Benedict, M.yAKm Partnership, USA; Feb. 1999; 35p; In English
Contract(s)/Grant(s): F33615-98-C-5138; AF Proj. 3005
ReportNo.(s): AD-A362754AVXM-99-1; AFRL-ML-WP-TR-1999-4028; No Copyright;vail: CASI; A03, Hardcopy; A01,
Microfiche

Theobjective of this research was to demonstrate simulation of multi-species thin film growth that is fast, displays-on a desk
top computerand utilizes a unique combination of cellular automata, state space, anche&ur8bftware to accomplish this
objectivewas refined by developing computer code that implements a physical model of film growth. Neural nets were into rated
into the software to reduce the time needed for computing thegisitions, and generation of examples needed or training and
testingthe neural nets was accomplished via visual basic code. Display of the simulation using a desktop computer (Macintosh
PowerPC) was achieved. Functionalities for live rotatemmd modification the film are included, as well as the capability to record
thesimulation as a computer movie. Study of vacancy behavior using the simulation of about 30, believed to be a result of scaling
issuedn used model. This software can be used to simulate film growthdtacular beam epitaxy and pulsed laser deposition
processesPhysical and chemical model studies an process refinement studies can be accomplished using this software.
DTIC
Automata Theorytnformation TheoryNeural Nets;Thin Films

19990053580Naval Postgraduate SchpMonterey CA USA
Visual Analysis of a Radio Fequency Tacking System for Mrtual Envir onments
Campbell, Philip E.; Jun. 1999; 96p; In English
Report No.(s): AD-A363020; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

A variety of position tracking technologies have been utilized for virtual environments. Each laeatdiét of strengths
andweaknesses which are usually compared on paper with numbers or generic statements. This thesis develops a methodolog
for the creation of 3D visualization tools to analyze position tracking technologies andfdaivefiess under specific condi
tions. The methodology includes developing the questions, the models, the simulations, the visualizaten;esntring. This
thesis applies the methodology to AdvanBeition Systems, Ine.RF tracking system which can be easily configured fgelar
volumespaces, unlike any of the other technologies. The analysis asks "How does the posititr@ngadivers &ct the rela
tive accuracy throughout the ¢gat volume?”. The modeises the solution to thérie Difference of Arrival (TDOA) equations
usedby the system and the simulation evaluates the position error throughout the volume with a constant error in the TDOA mea
surementsPoint icons represent the data and\thiual Reality Modeling Language renders the visualization. The asymmetric
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error profile revealed by this 3D visual analysis arises from the asymmetric arrangement of the TDOA measurements and is not
readily apparent with other analytical techniques.

DTIC

Radio FequenciesVirtual Reality; Tracking (Position)

19990053589Siemens A.G.Zagreb, Croatia

Adaptive Routing Strategies Using Learning AutomataAdaptivne Strategije Postavljanja Pata Osnovi Ucecih seviloma-

tov

Lukac,Kresimir, Siemens A.G., Croatia; Pavicic, Hrvoje, Zagreb Ur@voatia; Tkalic, Mladen, Zagrdlniv., Croatia; Electro

technical Review; 1998; Volume 65, Nos. 2-3, pp. 127-132; In English; See also 19990053584; No Copyright; Avail: Issuing

Activity (Elektrotehniski ¥stnik, Fakulteta za ElektrotrhnikorZBska 25, 1001Ljubljana, Slovenia), Hardcddicrofiche
Modernend-to-end switching networks have forced us to reconsider the routing schemes that are used in traditional networks.

Thereexamination is necessary since the choice on the ralife is predefined in these netwoaksl does not dynamically adapt

itself to the environmentalhages. In these paper we present and evaluate adaptive routing schemes based on the concept of the

learningautomata. Our concern is to gdi@ént routing with a better utilization of network resources as compared to traditional

fixed routing schemes i.e. to providehigher network throughput. to show the feasibility ot this routing as well to provide a base

for simulating and implementing a variety of routing schemes, we have designed LAG, a tool which should help us in the network

designprocess.

Author

Automata TheorySwitching;Networks

19990053831Communications Research Lalbokyo, Japan
Researchand Development on Intelligent Information Piocessing Based on Sensory Mechanism of Biologi€xiganism
Sawai, Hidefumi, Communications Research Lab., Japan; Noda, Hideki, Communications Research Lab., Japan; Arakawa,
Yoshiki, Communications Research Lab., JageperFerdinand, Communications Research Lab., Japan; Zhang, Bing, Com
municationsResearch Lab., Japamamazaki, &itsuya, Communications Research Lab., Japan; Shitabgad N., Communica
tions Research Lab., Japan; Maekawa, Satoshi, Communications Research Lab., Japan; Faghilisa, Yommunications
Researcliab., Japan; Shirazi, Mehdi N., Communications Research Lab., Japmgi¥aMasuzo, Communications Research
Lab.,Japan; Review of the Communications Research Laboratory; Dec. 189@ev43, No. 4, pp. 691-704; In Japané&ss
als019990053822; Original contains color illustrations; No CopyrighgilACASI; A03, Hardcopy; A02, Microfiche

Using the modeling of a sensory mechanism, we have studied novel speech and image processing methods and have inte
grated information processing techniques contributing to an efficient use of communication channels and smooth information
transmissiorbetween men and machines. This research theme has been carried out based on the following four subjeets: (1) Mod
eling of the sensory mechanism: agplying Markov Random Field (MRF) models, we have developed an algorithm to remove
noisein a 2D static image and to properly divide the field of multi-channel remote sensing imadesvé\also developed parallel
processindor speech recognition, and for the segmentation algorithm of degraded image. (2) Artificial neural network research:
We have researched the self-organization neural network simulating Principal Component Analysis (PCA) and have proposed
thelearning rules for PCA. ¥havealso developed a selfganizing formation by synaptic competitive learning. (3) Research
on evolutionary computation: B@have developed an image reconstruction method based on an evolutionary conguigption
ing to changes in human facial expressions. This method could lead various applications in a dynamically changing environment.
(4) Three dimensional shape modeling and visualizatianh&Ve aganized a new paradigm for extended triangular and tetrahe
dral processing and have achieved integrated shape modeling wheffictbragf of representation amqtocessing was greatly
increased.
Author
Researcland Developmen#lgorithms;Data ProcessingHuman Beingstmage Reconstructionntelligence;Models;Princi-
pal Components Analysi$hree Dimensional Models

19990053832Communications Research Labokyo, Japan

Reseach on the Engineering Realization of Advanced Intelligent Functions

IsaharaHitoshi, Communications Research Lab., Japan; Ma, Qing, Communications Research Lab., Japan;&hotslp, T
Communicationfkesearch Lab., Japan; Ozaku, Hiromi, Communications Research Lab., Japan; Uchimoto, Kiyotaka, Commu
nicationsResearch Lab., Japargkizawa, Osamu, Communications Research Lab., Japan; Kitanagtacli,Communications

Research Lab., Japan; Yanagida, Masuzo, Communications Research Lab., Japan; Sato, Naohito, Communications Researc
Lab.,Japan; Murata, Atsushi, Communications Research Lab., Japan; Soga, Masato, Communications Research Rab., Japan;
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view of the Communications Research Laboratory; Dec. 1997; Volume 43, No. 4, pp. 705-715; In Japanese; See also
19990053822No Copyright; Avail: CASI; A03, Hardcopy; A02, Microfiche

IntelligentProcessing Section does research on modeling human intelligent functions, such as learning, inferenee and emo
tion, in order to construct an advanced natural language processing system. For natural language understanding, we are studyin
methodghat understand sentences successisatylating the type of prediction made by humans, and methods that understand
not only literal meanings but also implications. For natural language generation, we are studying an adaptive mechanism that
selectssuitable words using situations and contexts.ané developing an intelligent network news reader that retrieves the net
work news each user needs. Our aim is to use this to support human intellectual activities. As a basis of the above mentioned
research, ongoing work in our section includes the study of knowledge, using a neural neta,ork model; the study of emotion in
soundsand polite expressions; the development of linguistic data, e.g., dictionaries and corpora; and alscoomdvaton
with Asian countries to develop natural language processing resources, e.g., a part-of- speech tagger for Thai.
Author
Researh; Natural Language RicessingSimulation;Intelligence;Human Performance

19990054316Virginia Polytechnic Inst. and State Uniept. of Computer SciencBlacksbug, VA USA
Enhancing a CAVE with Eye Tracking System for Human-Computer Interaction Research in 3D VisualizationFinal
Report,1 Mar. 1997 - 1 May 1999
Hix, Deborah; May 03, 1999; 4p; In English
Contract(s)/Grant(s): NO0014-97-1-0395
Report No.(s): AD-A363070; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

The objective of this award was to purchase and install two ISCAN Inc. Eagkihg Systems and associated equipment to
createa unique set-up for research in fullgmersive virtual environments (VEs), specifically au&A To our knowledge, the
Virginia Tech installation is the first G in the world to have eye-tracking technology incorporated inteipwchased two
ISCAN Inc. Eye Tracking Systems, including calibrator, headband-mounted eye imaging system, dual video monitors, line of
sight scene imaging system, magnetic head tracker, and appropriate software. The Eye Tracking Systems collect three-dimen:
sionalmeasurements of a useeye inside the GA. These measurements are performed by calculating the direction of a line
calledthe line-of-sight, whicloriginates from a uskr eye and extends into the environment in the direction of thepgpie.
Intersectiondetween the line-of-sight and visible objects in the VE are computed, arebtiits are stored to a log file on disk.
Thiswork has the potential to lead to strong analytical assessment methodologies for VEs (see Conclusions above) that can reduce
the effort and costs of usability evaluations of VEs.
DTIC
Virtual Reality; Graphical User InterfaceHuman-Computer Interfacémaging EchniquesLine of Sight

19990054351Naval Research LgbAdvanced Informationdchnology BranchWashington, DC USA
Perspective Splatting
Swann,J. E., II; Mueller Klaus; Moller Torsten; Shareef, Naeem; Crawfis, Roger; May 10, 1999; 41p; In English; Prepared in
cooperatiorwith Ohio State Uniyv Columbus, OH.
Report No.(s): AD-A363073; NRL/MR/5580--99-8355; No Copyrightait CASI; A03, Hardcopy; A01, Microfiche

Splatting is a popular direct volume rendering algorithm that was originally conceived and implemented to render ortho-
graphicprojections. This paper describes an anti-aliasing extension to the basic splatting algorithm, emwvezlicasanalysis,
thatmake it practical to use for perspective projections. to date, splatting has not correctly rendered cases where the-volume sam
pling rate is higher than the image sampling rate (e.g., more than one voxel maps into a pixel). This situation arises with perspective
projections of volumes, as well as with orthographic projectidimsgh-resolution volumes. The result is potentially severe spatial
and temporal aliasing artifacts. Some volume ray-casting algorithms avoid these artifacts by employing reconstruction kernels
which vary in width as the rays divge. Unlike ray-casting algorithms, existing splatting algorithms do not have an equivalent
mechanisnfor avoiding these artifacts. In this paper we propose such a mechanism, which delivers high quality splatted images
andhas the potential for a veryfiefent hardware implementation. In addition, we analyze two numerical errors that arise with
splatted perspective projections of volumes, and describe the rending-time versus image-quality tradeoffs of addressing these
errors.
DTIC
ImageProcessingRay Tacing; Algorithms;Image Resolution
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19990054520Maryland Univ, Dept. of Computer Scienc€ollege Park, MD USA
Exploration of Neural Process and Language Performancé&inal Report
Reggia, James A.; Jan. 15, 1999; 3p; In English
Contract(s)/Grant(s): N0O0014-97-1-0415
Report No.(s): AD-A359496; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

Under this ROPO grant, Dr. Reggia provided a unique opportunity to participate with his graduate team who are studying
variousaspects of recovery of function using computational neural models. The stimulating environment provided many opportu
nities tofind out about new approaches in studying brain processing. Further participation in attending related meetings, the Acad
emyof Aphasia andboth meetings ganized by DrReggia at the Universit995 and 1998, Neural Modeling of Cognitive and
Brain Disorders, provided bridges to the broadesearch communityrhree graduate students were trained in LISP while fe-im
plementingthe HOPE model. Diiculties with the output control restricted our abilityrto experiments on it at the end. A unique
opportunity to share a graduate student computationally modeling word reading enabled us to develop a model dataragjuage
ization. The University setting provided an environment for quiet study as well as intellectual exchange in these fields.
DTIC
Mathematical ModelsiNeural NetsWords (Language)

19990054589HURECON Smorum, Denmark
Ecologicallnterface Design For Complex Systems. An Example: SEAD-UASystems Final Report Apr. 1997 - Oct. 1998
Rasmussenlens; Apr1998; 148p; In English
Report No.(s): AD-A363845; AFRL-HE-WP-TR-1999-A0No Copyright; Aail: CASI; A07, Hardcopy; A02, Microfiche

This investigation evaluates a framework for design of ecologifaimation systems as applied for the command and con
trol function of Unmanned Aerialéhicle (UA/s). In this context, the term interface design is not referring to the human computer
interface but to the interface between a decision maker and the deep relational structure of the workspace. This framework was
developed for the domains of industrial process and manufacturing systems, tested through analyses anthdibpéal sys
tems,and recently furthedeveloped to model the socio-technical system involved in risk management in a modern, dynamic soci
ety. The introduction of uninhabited vehicles has raised considerable research interbet topics discussed havegkly been
relatedto the problems appearing when remote control of an air vehicle and its payload is introduced. Correspgbadiggtgm
concept has been described as an effort to keep the pilots head in the cockpit and leave the rest of him at home and a literatur
searchhas shown that the human factors discussed are related mainly to, disptegyl, and training issues.
DTIC
Human Factors Engineerindilotless Aicraft; Remotely Pilotedahicles;Adaptive Coniol; Automatic Flight Contl

19990054649Nankai Junior Coll. of &chnology and CommercBept. of Electronics Engineerinantou &iwan,Province
of China
Decentralized Disturbance Attenuation for Interconnected Systems
Cheng,Cheng-Fa, Nankai Junior Coll. oédhnology and CommercegiWwan, Province of China; Journal of the Chinese Institute
of Engineers. Special Issue: Materials Science and Engineering; January 1999; ISSN 025838&92%, No. 1, pp. 101-108;
In English
Contract(s)/Grant(s): NSC-88-2213-E-252-006; No Copyrigh&ilACASI; A02, Hardcopy; A01, Microfiche

The problem of disturbance attenuation for interconnected systems by local state feedback control is investigated. by
introducinga set of parameters, one characterizing the strength of interconnections and the other scaling suteesteansy,
andsuficient conditions are obtained under which the collection of such local controllers achieves the H(sup infinity) requirement
for the overall system. The H(sup infinity) performance of the closed-loop interconnected system is guaranteed and the required
local state feedback control is simultaneously derived. The relationship between the H(sup infinity) control theory and the
decentralizedontroller design under a prespecified level of disturbance attenuation is also established. This also shomthat a
pletesolution to this problem is carried out merely by solving a set of algebraic Riccati equations.
Author
H-Infinity Contiol; Contmol Theory;Contmwllers; Feedback Contil; Contiol Systems DesigiBystems Analysifesign Analysis
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64
NUMERICAL ANALYSIS

Includes iteration, difference equations, and numerical approximation.

19990053835Imperial Coll. of Scienceéchnology and Medicindept. of Mathematigd.ondon, UK
Mapping Properties of Fatou Components
Herring,M. E., Imperial Coll. of ScienceeEhnology and Medicine, UK; Annals of tRénish Academy of Sciences: Mathemat
ics; 1998; \lume 23, pp. 263-274; In English; See also 19990053834; Copyrigdit; Bsuing Activity (Dept. of Mathematics,
P.O.Box 4, FIN-00014 University of Helsinki, Finland), HardcpMicrofiche

If f(z) is meromorphic in C and N(sub 1) and N(sub 2) are components of the Fatou set of f(z) such that f(z): N(sub 1)
approaches N(sub 2), it is shown that D = N(sub 2)/f(N(sub 1)) is a set which contains at most two points. If f(z) is entire then
D contains at most one point. Examples show that these results are sharp and also that the points of D are general neither Picar
exceptionahor Nevanlinna deficient.
Author
Meromorphic FunctionsConformal MappingpDifferential EquationsManifolds (Mathematics)

19990053836Suzhou Uniy Dept. of Mathemati¢sSuzhou, China
A Fundamental Domain for the Modular Group of Riemann Surfaces of ¥pe (0,n)
Chen,Min, Suzhou Uniy, China; Annals of the Finnish Academy of Sciences: Mathematics; 16R8n& 23, pp. 275-281; In
English; See also 19990053834; Copyright; Avail: Issuing Activity (Dept. of Mathematics, P.O. Box 4, FIN-00014 University
of Helsinki, Finland), HardcopWlicrofiche
In this paper we introduce the concept of extreme loop structures, and basing on it we present an explicit fundamental domain
for the action of modular group in the deformation space of Riemann surfaces of genus (hvisthneater than = 4) boundary
components.
Author
Group Theory;Riemann ManifoldComplex ¥riables

19990053837Autonoma de Barcelona UniDept. de MatematiqueBarcelona, Spain
Quasiconformal Mappings Preserving Interpolating Sequences
GonzalezMaria J., Autonoma de Barcelona Uni8pain; Nicolau, ArtyrAutonoma de Barcelona Unj\spain; Annals of the
Finnish Academy of Sciences: Mathematics; 1998; Volume 23, pp. 283-290; In English; See also 19990053834; Sponsored in
partby CIRIT
Contract(s)/Grant(sPGICYT-PB95-0956; CIRIT1996SRG00026; Copyright,vail: Issuing Activity (Dept. of Mathematics,
P.O.Box 4, FIN-00014 University of Helsinki, Finland), HardcpMicrofiche
We consider quasiconformal mappings from the upper half plane onto itself and we show that a necesséigiarndeounfli
tion for such a mapping to preserve interpolating sequences is that its restriction to the boundary is a strongly quasisymmetric
function,that is absolutely continuous with derivative an A(sub infinity) weight.
Author
Conformal MappingGeometry

19990053838State Univof New York, Dept. of Mathemati¢csStony Brook, NY USA
Discrete Groups and Thin Sets
Lundh, Torbjoern, State Univof New York, USA; Annals othe Finnish Academy of Sciences: Mathematics; 196&ive 23,
pp.291-315; In English; See also 19990053834; CopyrigiaijlAlssuing Activity (Dept. of Mathematics, ®. Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

Let GAMMA be a discrete group of Mobius transformations acting on and preserving the unit ball indR{seipFuchsian
groupsin the planar case). &\vill put a hyperbolic ball around each orbit point of the origin and refer to their union as the archipel
agoof GAMMA. The main topic of this paper is the question: "How big is the archipelago of GAMMA&AvMWstudy diferent
waysto answer various meanings of that question using concepts from potential theory such as minimal thinness and rarefiedness
in order to give connections between the theory of discrete groups and small sets in potenti@iessiryhe answers that will
be given says that the critical exponent of GAMMA equals the HausdionEnsion of the set on thuit sphere where the arehi
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pelago of GAMMA is not minimally thin. Another answer tells us that the limit set of a geometrically finite Fuchsian group
GAMMA is the set on the boundary where the archipelago of GAMMA is not rarefied.

Author

Group TheorypPotential Theory

19990053839lllinois Univ. at Urbana-Champaig®ept. of Mathemati¢dJrbana, IL USA
Iteration, Level Sets and Zeps of Derivatives of Meomorphic Functions
Hinkkanen A., lllinois Univ. at Urbana-Champaign, USA; Annals of the Finnish Academy of Sciences: Mathematics;d998; V
ume23, pp. 317-388; In English; See also 19990053834
Contract(s)/Grant(s): MDA904-95-H-1014; NSF DMS-94-00999; Copyright; Avail: Issuing Activity (Dept. of Mathematics,
P.O.Box 4, FIN-00014 University of Helsinki, Finland), HardcoMicrofiche

Let f be a meromorphic non-entire function in the plane,sammgbose that for every k is greater than = 0, the derivative f(sup
(k)) has only real zeros. & \have proved that then f(az + b) = P(z)/Q(z) for some real numbers a and b where a is not = 0, where
Q(2) = z(sup n) or Q(z) = (z(sup 2) + 1)(sup n), n is a positive integerP is a polynomial with only real zeros such that deg
P is less than or equal to deg Q + 1; or f(az + b) = C(z - i)(sup -n) or f(az + b) = C(z - alpha)/(z - i) where alpha is real and C is
anon-zero complex constant. In this paper we providegbahte proof of this theorem, by obtaining the following result. Let f
begiven by f(z) = g(z)/(z(sup 2) + 1)(sup n) where g is a real entire function of finite order with g(i)g(-i) not = Ganpasitive
integer.If f, f prime, and f double prime have only real zeros then g is a polynomial of degree at most 2n + 1. Cahtérsely
of this form where g is a polynomial of degree at most 2n with onlyzezak, then f(sup (k)) has only real zeros for all k is greater
than = 0. If the degree of g is 2n + 1 then f(sup (k)) has only real zeros for all k is greater than = 0 if, and only if, f and f prime
have only real zeros.
Author
Entire FunctionsMeromorphic FunctionsTheoem Poving

19990053840Southampton UniyFaculty of Mathematical StudiggdK
Spaces of Geometrically Finite Reprsentations
Bowditch, Brian H., Southampton UniMUK; Annals of the Finnish Academy of Sciences: Mathematics; 1998mé 23, pp.
389-414; In English; See also 19990053834; CopyrigimjlAlssuing Activity (Dept. of Mathematic®0. Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

We explore conditions under which the property of geometrical finiteness is open among type-preserving representations of
agiven group into the group of isometries of hyperbolic n-spaeegiVe general criteria undethich this is the case, for example
if every maximal parabolic subgroup has rank at least n - 2. In dimensi8nwe=deduce Mardentheorem that geometrical
finiteness is always ampen propertyWe give examples to show that, in general, additional constraints of the type we describe
arenecessary in dimension 4 and higher
Author
Manifolds (Mathematics)Topology;Hyperbolic Coodinates

1999005384 1California Univ, San DiegpMathematics DeptLa Jolla, CA USA
Elder Siblings and the Taming of Hyperbolic 3-Manifolds
Freedman, Michael H., California Uni\san Diego, USA; McMullen, Curtis, TCalifornia Univ, USA; Annals of the Finnish
Academyof Sciences: Mathematics; 199&)lime 23, pp. 415-428; In English; See also 19990053834; Copyrigit; Ksuing
Activity (Dept. of Mathematics, ®. Box 4, FIN-00014 University of Helsinki, Finland), Hardcolglcrofiche

A 3-manifold is tame if it is homeomorphic to the interior of a compact manifitlldboundaryMarden$ conjecture asserts
thatany hyperbolic 3-manifold M = H(sup 3)/GAMMA with pi(sub 1) finitely-generated is tame. This pegsants a criterion
for tameness. Wshow that wildness of M is detected byg&ascale knotting of orbits of GAMMA. The elder sibling property
preventsknotting and implies tameness by a Morse theagyment. Vé also show the elder sibling property holds for all convex
cocompacgroups and a strict form of it characterizes such groups.
Author
Riemann ManifoldGroup TheoryHyperbolic Coodinates

19990053842New Orleans Uniy Dept. of Mathematicd A USA

Solutions of Nonhomogeneous Linear Diffential Equations with Exceptionally Few Zeps

GundersonGary G., New Orleans UniMUSA; Steinbart, Enid M., New Orleans UniMSA; Wang, Shu-PeiNew Orleans Uniy

USA; Annals of the Finnish Academy of Sciences: Mathematics; 1998; Volume 23, pp. 429-452; In English; See also
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19990053834Copyright; Avail: Issuing Activity (Dept. of Mathematics,® Box 4, FIN-00014 University of Helsinki, Finland),
Hardcopy,Microfiche

We investigate equations on the form (1.1) that possess solutions which have a Borel exceptional value at zero.
Author
Differential Equationsiinear Equations

19990053843Nara Womens Univ, Dept. of Information and Computer Sciencipan
A Generalization of the Schwarzian Va Clifford Numbers
Wada,Masaaki, Nara Wmens Univ, Japan; Annals of the Finnish Academy of Sciengledhematics; 1998;alume 23, pp.
453-460;In English; See also 19990053834; Copyrighaih Issuing Activity (Dept. of Mathematics,® Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

A theory of the Schwarzian for $igiently smooth local transformations of the euclidean n-space is developed usiagdClif
numbers. Various formulas relating the Schwarzian to Mobius transformations are given, and it is shown that the Schwarzian
derivativevanishes for Mobius transformations.
Author
Euclidean Geometryfransformations (Mathematicsfunctions (Mathematics)

19990053844Marie Curie-Sklodowska Univinst. of Mathematicd_ublin, Poland
Bloch Space on the Unit Ball of C(sup n)
Nowak, Maria, Marie Curie-Sklodowska UnjWwoland; Annals of the Finnish Academy of Sciences: Mathematics; 18R8n¥
23,pp. 461-473; In English; See also 19990053834
Contract(s)/Grant(sKBN-2-PO3A-002-08; Copyright; vail: Issuing Activity (Dept. of Mathematics,® Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

In this paper we prove that fo O is less than p is less than infimityorm of a function f in the Bgman space L(sub a, sup
p) on the unit ball B of C(sup n), n is greater than = 1, is equivalent to the quantity integral(sub B) (absolute value of tilda-del
f(z))(sup?2).(absolute value of f(z))(sup p - 2).h(absolute value of z).dtau(z), where tilda-del and tau denote the invariant measure
on B, respectivelyand h(absolute value of z) = integral(sub absolute value of z, sup 1) {(1 2}j6sup n - 1).(1 - t(sup 2n)}t(sup
2n- 1) dt. If nis greater than 1, this result allows us to extend the characterization J(sub 2) of the Bloch space obtained to the range
0is less than p is leghan infinity (absolute value tilda-del.f(z))(sup p) dv(z) is a@dean-Carleson measure. finallye get some
resultsfor spaces H(sup @nd BMOA (bounded mean oscillation), e.g. an extension of the classical Littlewood-paley inequality
to the case of the unit ball.
Author
Analytic FunctionsSphees;Balls; Circles (Geometry)

19990053845Zurich Univ, Switzerland
Point Shift Differ entials and Extremal Quasiconformal Mappings
Strebel, Kurt, Zurich Univ., Switzerland; Annals of the Finnish Academy of Sciences: Mathematics; 1998; Volume 23, pp.
475-494;In English; See also 19990053834; Copyrighail Issuing Activity (Dept. of Mathematics,® Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

We consider quasiconformal selfmappings f of the disk with given boundary values. For fixed z(sub 0) the setpdiitsage
{f(sub 0)(z(sub 0))} for all extremal mappings f(sub 0) is calledvdugability set V[z(sub 0)] of z(sub 0). Extremal mappings
f(subm) which take z(sub 0) into points w(sub m) not a member of V[z(sub 0)] are called point shift mappings. TaeharalT
ler mappings associated with quadratidetiéntials phi(sub m) of norm parallel phi(sub m) = 1, called point shiéirdiitials.
It is shown that the phi(sub m) form Hamilton sequences for the extremal mappings which take z(sub 0) into boundary points of
V[z(sub0)]. From that it follows, using the frame mapping criterion, that the phi(sub m) depend continuously in norm of the point
w(subm). Their constant dilatation K[w(sub m)] is called the dilatation function. Based on variational method for point shift map
pings,it is shown that the level lines of K[w(sub m)] are Jorderves separating V[z(sub 0)] from partial derivative of D(sub
w). Thus, V[z(sub 0)] is a compact, connected set without holes.
Author
Differential Geometry|nvariant ImbeddingsConformal Mapping

19990053846Canterbury Uniy Dept. of Mathematics and Statisti€Ghristchurch, New Zealand

Initial Limits of T emperatures on Arbitrary Open Sets
Watson,Neil A., Canterbury Uniy New Zealand; Annals of the Finnish Academy of Sciences: Mathematics; 189981e\23,
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pp.495-506; In English; See also 19990053834; CopyrigiaijlAlssuing Activity (Dept. of Mathematics,.®. Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

Let D and E be open subsets of R(sup n + 1) that meet R(sup n) x {0}, Let E be bounded-&ith tantained as a subset
within D, and let D(sub +) = D intersection (R(sup n) x]0, infinity[). Given a nonnegative temperature u on D(sub +), we express
its restriction to E(sub +) as the sum of a temperature which vanishes at time zero, and €ersiga®$ integral. This enables
usto use several theorems about the initial behavior of Gaegsdtfass integrals to prove similar results for u.
Author
Potential TheorySet Theory

1999005384 7Kiel Univ., Mathematisches Semin&ermany
Conjugations on Rotation Domains as Limit Functions of the Geometric Means of the Iterates
Bargmann, Detlef, Kiel Univ., Germany; Annals of the Finnish Academy of Sciences: Mathematics; 1998; Volume 23, pp.
507-524;In English; See also 19990053834; Copyrighih Issuing Activity (Dept. of Mathematics,® Box 4, FIN-00014
University of Helsinki, Finland), Hardcopwlicrofiche

Let E be aregion in C an h: E maps to E be a holomorphic function such that the family {h(sup n) : n in N} of iterates is normal,
doesnot contain id(sub E), and only possesses non-constant limit functions. It is proved by elementary function teeretic ar
mentsthat the geometric means of the iterates cagyevéyan injective holomorphic function phi which conjugates h to an irratio
nal rotation. Subsequently it is outlined how to use this theorem to get a more elementary access to the classification theorem of
periodiccomponents of the Fatou set.
Author
Meromorphic Functionsiteration; Analytic Functions

19990053848Michigan Univ, Dept. of MathematigsAnn Arbor Ml USA
Quasiconformality and quasisymmetry in Metric Measule Spaces
Tyson,JeremyMichigan Univ, USA; Annals of the Finnish Academy of Sciences: Mathematics; 1998n€ 23, pp. 525-548;
In English; See also 19990053834; Copyrightails Issuing Activity (Dept. of Mathematics,@® Box 4, FIN-00014 University
of Helsinki, Finland), HardcopWicrofiche

A homeomorphism f: X maps to Y between metric spaces is called quasisymmetric if it satisfies the three-point condition
of Tukia and \disala.lt has been known since the 196@iat when X =Y = R(sup n) (n is greater than = 2), the class of quasisym
metricmaps coincides with the class of quasiconformal maps, i.e. those homeomorphisms f: R(sup n) maps R(sup n) which quasi
preservehe conformal moduli of aflamilies of curves. W prove that quasisymmetry implies quasiconformality in the case that
themetric spaces in question are locally compact and connasteldave Hausddrflimension Q is greater than 1 quantitatively
Themain conceptual tool in the proof is a discrete version of the conformal modulus due to Pansu.
Author
GeometryMetric SpaceConformal Mapping

19990053849Saarland Uniy Fachbereich 9 Mathemati8aarbruecken, Germany
Second Order Obstacle Poblems for \ectorial Functions and Integrands with Subquadratic Giowth
Fuchs M., Saarland Uniy Germany; Li, Gong-Bao, Wan Inst. ofPhysics and Mathematics, China; Annals of the Finnish Acad
emy of Sciences: Mathematics; 1998; Volume 23, pp. 549-558; In English; See also 19990053834; Copyright; Avail: Issuing
Activity (Dept. of Mathematics, ®. Box 4, FIN-00014 University of Helsinki, Finland), Hardcolglcrofiche

It is shown that the obstacle problem associated with the second order variational integral: integral(sub OMEGA)-(1 + [abso
lute value of del(sup 2)](sup 2))(sup p/&& has a unique solution u in the class C9sup 1, alpha) for any alpha is less than 1 (n =
2)and for alpha=1-1/p (n = 3).
Author
Calculus of ¥riations; Variational Principles;Optimization

19990054555University of Electro-CommunicationBiv. of Natural Sciences and Health-Physical Educafiokyo, Japan
The Generator of the Solution Semigoup for the General Linear Functional Differential Equation

Naito, Toshiki, University of Electro-Communicationigpan; Shin, Jong Son, Korea UpKorea, Republic of; Murakami, Sato
ru, Okayama Univof Science, Japan; Bulletin of the University of Electro-Communications; June k8881eVIL, No. 1, pp.
29-38;In English; See also 19990054551; No CopyrighgiA CASI; A02, Hardcopy; A02, Microfiche
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The generator of the solution semigroup for the general linear functiofededtifial equationvith infinite delay taking the
values in a Banach space is given in terms of the linear operators contained in the equation. Some exact solutions are obtaine
from the generalized eigenfunctions of the generator
Author
Differential EquationsSolutions

19990054596National Riwan Univ, Dept. of Civil EngineeringTaipei, Tiwan, Province of China
Approximate Estimations of \ariance Components in an Adjustment Computation
Hsu,Rong-Shin, National@iwan Univ, Taiwan, Province of China; Journal of the Chinese Institute of Engineers. Special Issue:
Materials Science and Engineering; January 1999; ISSN 0253-3839; Volume 22, No. 1, pp. 69-77; In English; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

An alternative expression has been derived for the variance factorestitaating weights according to the Iterated Almost
UnbiasedEstimation (IAUE) technique. The variance factors are expressed in terms of the redundancy numbers of the observed
guantities. A variance factor can also be approximately estimated by finding the ratio of the redundancy numbers at any two
successive interations. The numerical example of the first-order leveling network of Taiwan indicates: that stabilization of the
redundancyumber of an observation occurs as the variance factor associated with igesrigamity; and that for those variance
factorswhich fail to convege, the redundancy numbers of the corresponding observations tend to decrease monotonically as the
iterationproceeds.
Author
RedundancyEstimatesEstimating;Computation

65
STATISTICS AND PROBABILITY

Includes data sampling and smoothing: Monte Carlo method; and stochastic processes.

19990054648National Yun-Lin Univ. of Science and Technology, Dept. of Industrial Engineering and Management, Touliu,
Taiwan,Province of China
A Comparative Study on the Estimators of Standard Deviation in Statistical Ricess Contol
Chou,Chao-\u, National Yin-Lin Univ. of Science andechnology Taiwan, Province o€hina; Wang, Pin-Hao, Nationalh-
Lin Univ. of Science andéchnology Taiwan, Province of China; Jiang, Bernard QialY-Ze Uniy, Taiwan, Province of China;
Journalof the Chinese Institute of Engineers. Spelgslie: Materials Science and Engineering; January 1999; ISSN 0253-3839;
Volume 22, No. 1, pp. 10916; In English; No Copyright; vail: CASI; A02, Hardcopy; A01, Microfiche

Sincethe 1930s statistical methods appliedndustrial process control have received much attention. Many techniques of
statisticalprocess control, such as control chart and process capahbilysis, require knowledge of process standard deviation.
Therefore, estimation of the process standard deviation plays an important role in statistical process control. In this article, we
reviewedfour widely used estimators of standard deviatind derived the 8€iency of each estimatofhen, these four estima
tors of standard deviation were compared based on tfieieeties. From the comparative studies, we suggest that if the sample
sizeis greater than or equal to 6, the second, thirdfaumdh estimators may be used to estimate process standard deviation. How
ever,if the sample size is less than or equal to 5, then the third and fourth estimators should be preferred.
Author
Estimating;Standad Deviation;Variance (Statistics)Range (Ex&mes);Statistical Ests;Statistical Analysis

66
SYSTEMS ANALYSIS

Includes mathematical modeling; network analysis, and operations research.

19990053509Geoupia Inst. for Research, Atlanta, GA USA

HH-60G Mission Usage Spectrum Survey Methodology Overview

Crawford,Charlie, Geggia Inst. for Research, USA; twkshop on Helicopeter Health and Usage Monitoring Systems; February
1999, pp. 57-73; In English; See also 19990053503; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researcliab., PO. Box 4331, Melbourne,istoria 3001, Australia), HardcopMicrofiche
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(1) The USAF worst case spectrum defined less damaging than army estimated UH-60A/L spectrum: Survey yields less time
at GW greater than 20K than any service spectrum. USAF spends more time in hover/low speed FLT. Auto entries/recoveries
235%more FIO time with training A/C. Véapons school aircraft incur most damaging Eie. Measured GAG cycles are about
half spectrum estimates. (2) The logged FLT time AVGS 15% greater than recorded FLT time, effectively reducing CRTs and
increasing-LT maintenance time. (3) The ERITS is afeefive tool for quantifying maneuver severi@§) The potential impact
on CRTs is positive for ®f 10 components.(5) to reduce MR HUBTfRom 5100 to 5000 fit hrs. is a potential needs. (6) It is
conservativdor USAFs to continue use of UH-60A/L TR
CASI
Procedues; Cycles;Damage;Hovering; Low SpeedMaintenance Surveys

19990053660Naval Postgraduate SchpMonterey CA USA
Component Based Simulation of the Space Operations¥icle and the Common Aeo Vehicle
Pournelle, Phillip E.; Mar1999; 135p; In English
Report No.(s): AD-A363022; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

Thedesire of modem military and political leaders to conduct accurate factiaf strike missions on enemy militarygats
usinglimited resources, with a minimal risk to W&ources and personnel, in a timely manner is in direct competition with an
adversary'gyoal of defending his territory and assets. An adversary can thrdatenor even destroy strike assets used to attack
him usinglADS, aircraft and other means. New technologies may enable the USA to strike potential opponents in a timely fashion.
The Space Operationsetiicle (SOV) is a low earth orbit capable space vehicle being developed by Phillips Laboratories at Kirt
land AFB, New Mexico. The SOV will be a cross between the space shuttle and an F-14digldged low earth orbit capable
vehicledesigned to conduct multiple sorties for military purposes. This thesis develops a software component architecture and
componentibrary for buildingsimulations for analysis of current and proposed military systems such as théH86ftware
packagewill support the Simulation Based Acquisition (SBA) process through all the phases and milestones of a program and
helpensure the USA obtains the best equipment to maintain its edge on the battlefield.
DTIC
Air DefenseSpace Mission€Computer Aided Desigr8oftwae EngineeringComputerized Simulation

70
PHYSICS (GENERAL)

For precision time and time interval (PTTI) see 35 Instrumentation and Photography; for geophysics, astrophysics or solar physics see
46 Geophysics, 90 Astrophysics, or 92 Solar Physics.

19990054467National Lab. for High Engy Physics Tsukuba, Japan
Proceedings of the International Vérkshop on Science in Neutn-arena of JHP
Ikeda,Hironobu, EditorNational Lab. for High Engy Physics, Japan; Furusaka, M., Editdational Lab. foHigh Enegy Phy
sics,Japan; Proceedings of the international workshogc@nce in Neutron-arena of JHP; May 199, In English; Science
in Neutron-arena of JHR6-27 Mar 1996, Bukuba, Japan; See also 19990054468 through 19990054484, Original contains color
illustrations
ReportNo.(s): KEK-Proceedings-96-1; No Copyrighyall: CASI; A06, Hardcopy; A02, Microfiche

The’International V@rkshop on Science in Neutron Arena of Japan Hadron Project (JHP)' was convened March 26-27, 1996.
Many impressive and exciting ideas were presented at the workshop includingiavehydeas and entirely new research fields
thatare being considered through the use of such an intense pulse neutron source. It is a revolutionary era, similar to 30 years ago
when the novel idea of the triple-axis method was invented by Bert Brockhouse to measure the dispersion curves of elemental
excitationsin solids such as phonons and spin-waves becaatity. In the exciting two day workshop, much research was pro
posed for the use of the high flux pulsed neusouarce of JHROther subjects which were discussed included: the application
of high intensity neutron beams to the material sciemed;technical approaches to solve a number fi€wlif problems being
faced in advanced technology. Since this field of industrial application is still very immature, particularly in Japan, we believe
thatit is the time to develop a new communitgamizing the users from the Japanese industrial area.
Derived from text
Condensed Matter PhysicSpnfeencesNeution BeamsNeuton Souces;Hadrons
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19990054480NEC Research InstPrinceton, NJ USA
Magnetic fluctuations and the JHP
Aeppli, G., NEC Research Inst., USA; Proceedings of the international workshop on scibiecgran-arena of JHP; May 1996,
pp. 65-68; In English; See also 19990054467; No CopyrighdjlACASI; A01, Hardcopy; A02, Microfiche

Since spin waves were first observed, neutrons have playeide role in imaging magnetic fluctuations in solids. Such
fluctuationsplay a central role in fields as diverse as classical statistical mechheigsiantum many-body problem, practical
magnetsand superconductivityriple-axis spectroscopy has been very successful, due to its data handling requirements which
havebeen compatible with current computing abilities. This has not been the case for time-of-flight spectuoditopgently
Thereare many important discoveries made involving neutrons. While neutrons have played a significant role in condensed matter
physicsthey can continue to do so only if their capabilities continue to.grber Japanese Hadron Projeders the possibility
to improve the improve the use of neutrons for imaging of magnetic fluctuations.
CASI
Condensediatter Physics|maging BchniquesNeutions; Spectoscopy;Magnetic Mriations; Solids;Neution Souces;Par-
ticle Accelerators

19990054481Tokyo Univ, Neutron Scattering LabJapan
Spin fluctuations in low-dimensional magnets: Spin excitations in the dimerized, S=1/2 antifenmagnetic chain system
CuGeO3
Kakurai, K., Tokyo Univ, Japan; Proceedings of the international workshop on science in Neutron-arena of JHP; May 1996, pp.
69-74;In English; See also 19990054467; No Copyrigh&iA CASI; A02, Hardcopy; A02, Microfiche

The characterization of spin fluctuations in CuGeQO3, a dimerized, quasi one dimensional antiferromagnetic system, by way
of inelastic neutron scattering both at steady state and pulsed neutron source are briefly reviewed. The triplet nature of the excited
gap state is clarified by polarized neutron inelastic scattering using triple axis spectrometer PONTA at the research reactor
JRR-3M.The existence of the spin excitation continuum is demonstrated by others on the chopper instrument MARI atthe Spalla
tion source ISIS.
Author
Antiferromagnetismtnelastic ScatteringiNeution ScatteringNeuton Souces;Dimerization;Polarization Characteristics

1999005455 1University of Electro-Communication$okyo, Japan
Bulletin of the University of Electro-Communications, \blume 11
Junel998; ISSN 0915-0935; 130p; In Japanesé&nglish; See also 19990054552 through 19990054555; No Copyrighik; A
CASI; A07, Hardcopy; A02, Microfiche
Thefollowing subjects are reported: piezoelectric propertidsa8ffa(0.5)Ga(5.5)014 single crystal, piezoelectric proper
tiesin alpha - incommensurate - and beta - phases of quartz SiO2, modified hele-shaw moving boundary problem related to some
phasdransition phenomena, and the generator of the solution semigroup for the general linear fundéoeraialiequation.
Derived from text
Piezoelectric CrystalsBoundary lue Poblems;Piezoelectricity

71
ACOUSTICS

Includes sound generation, transmission and attenuation. For noise pollution see 45 Environmental Pollution.

19990053901Department of the NayWashington, DC USA

Echo Simulator for Active Sonar

Costa, David R., Inventor; Oct. 27, 1998; 9p; In English; Supersedes US-Patent-Appl-SN, AD-D018766.

Patent Info.: Filed 9 Oct. 97,; US-Patent-Appl-SN-954,884

ReportNo.(s): AD-D019326; No Copyright;vail: Issuing Activity (Defense 8chnical Information Center (DTIC)), Microfiche
Theinvention pertains to a @et echo simulator witreverberation and ambient noise for testing an active sonar system. A

transmitenable pulse from a sonaansmitter establishes a sequence of operations in whichea é@ho generatareverberation

generatoand ambient noise generator produce a composite signal. Gleedaho generator produces a pulse modulated output

pulseof a characteristic sonar frequentie reverberation generator produces an amplitude modulating or encehbpmled

outputat a frequency of a carrier that iseft from the taget echo carrier frequencén ambient noise generator constantly-pro
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ducesambient noise. A summing amplifier combirtee generated signals to produce a composite signal for transfer to a receive
connectioron the active sonar system.

DTIC

Noise (Sound)Noise GeneratordReverberationTarget SimulatorsTargets

19990053913Department of the NayWashington, DC USA
Concentric Fluid Acoustic Transponder
Ream, Donald E., Jnventor; Oct. 13, 1998; 30p; In English
Patent Info.: Filed 13 Aug. 97,; US-Patent-Appl-SN-910,620; US-Patent-5,822,272
Report No.(s): AD-D019304; No Copyrightyail: US Patent andrademark Cffce, Microfiche
An acoustic transponder method amparatus provides a high degree of frequency agettsirength selectivity by utilizing
two or more concentrically disposed, hollow spheres each containing acoustically reftaittszeT he invention provides the
possibility of using spheres of a variety of diameters and asanmlimber of dferent refractive fluids, enabling the production
of an acoustic transponder having a wide variety of selective frequency responses as feethastafjet diameters.
DTIC
Homing DevicesAudio EquipmentHigh Frequencies

19990054 155Atlanta Univ, GA USA
Laser Doppler Velocimeter and High Speed Imaging System for Fluid Dynamics, Combustion and Chemical Kinetics
Research Final Report 15 Mar. 1997 - 28 Feb. 1999
Yeboah, ¥w D., Atlanta Uniy, USA; Apr. 1999; 24p; In English
Contract(s)/Grant(s): N00014-97-1-051
Report No.(s): AD-A362940; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A Laser Doppler ®¥locimetry (LDV) system and a high speed imaging system were acquired for the Department of Defense
(DoD) Grant NO0014-97-1-0511 and setup in the Combustion and Emission Control Laboratory at Clark Atlanta University.
Theseinstruments have provided an integrated diagnostic syiatém areas of combustion, propulsion, emission control, ehemi
cal kinetics and fluid dynamics for tinresolved flow visualization and detailed quantitative measurements of flow velocities in
complex reacting and non-reacting flows. Research projects supported with the acquired instruments included: turbulent pre-
mixed combustion, optimization of non-thermal plasma disghdor pollution control, droplet behaviander supercritical cen
ditions,interaction between acoustic waves and fuel droplets and sprays, and combustion instabilities in ramjet combustors. The
instrumentwill also be used on the precombustion pyrolytic degradation of hydrocarbon fuels under normal and microgravity
conditions. Seven (7) undergraduate and graduate students from the Department of Engineering and Department of Chemistry
at Clark Atlanta University have, so fdreen trained and educated on the instruments. The acquired instrumentation has signifi
cantly strengthened the Universisytesearch infrastructure, and enhanced GAidpabilities to undertake research that is rele
vantto the critical technology areas of DoChese include the chemical kinetics, combustion and propulsion, and fluid dynamics
programsf the Army Research Lab (ARL); the aerodynamics, turbulence and internal flolwseatiiing combustion, space
power and propulsion, and physical mathematics and applied analysis programaiof-tiree Ofice of Scientific Research
(AFOSR); and the turbulence, propulsion and flow structure interactions, and propulsion programs of the Office of Naval
Researcl{ONR).
DTIC
LaserDoppler \élocimetersfluid Dynamics;image Pocessingimaging EchniquesParticle Image ¥locimetry;Flow Msual-
ization; Velocity Measugment

19990054159Department of the NayWashington, DC USA
Acoustic Sound Speed Rifiling System
Stottlemyer Thomas R., Inventor; Dec. 21, 1998; 12p; In English
Patent Info.: Filed 21 Dec. 1998; US-Patent-Appl-SN-09/226,625
ReportNo.(s): AD-D019337; No Copyright;vail: Issuing Activity (Defense chnical Information Center (DTIC)), Microfiche

An acoustic sound speed profiling system is provided. The system includes a sound emitter and a series of sensors or hydro
phonesspaced vertically in a water column. The sound emitter is a high-frequency sound source adapted forendtiatinont
endof a passive, towed sonar arrde sound source has a frequency which mayukside the acoustic aperture of the towed
array.The series of sensors are located at intervals along and embedded within the array tow cable. The sensors are conventionz
hydrophonesr thin-film hydrophone membranes. During operation of the system, the source transmits high frequency sound,
which is received by each sensor along the tow cable of the towed array. Calculation of the speed of sound is determined from
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the position of the tow cable and the time-of-arrival of acoustic signals at each §dneseris no interferenagith the normal
operationof the passive towed array

DTIC

Underwater AcousticsAcoustic ¥locity; Ultrasonic RadiationAcoustic Popagation;Signal Tansmission

19990054167Department of the NayWashington, DC USA
Method and System for Ppcessing Acoustic Signals
Quazi, Azizul H., Inventor; Nav24, 1998; 13p; In English; Supersedes US-Patent-Appl-SN-890479, AD-D018635.
Patent Info.: Filed 9 Jul. 97,; US-Patent-5,841,735; US-Patent-Appl-SN-890,479
Report No.(s): AD-D019299; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention pertains to a method for processing acoustic signals received by first and second underwater detectors, spaced
from each otherfor detection and determination of range and bearing of an underwater signal source, includes the steps of obtain
ing a time series xd of first random variables X from the first deteghtaining a time series yd of second random variables Y
from the second detector, and providing a window of a selected number of digital points of time series xd and yd. The method
furtherincludes determining distribution of p(x,y), p(x), and p(y), wherein p(x,y)=joint distribution, p(x)=distribution of x, and
p(y)=distribution of y, and estimating mutual information 1(X;Y) of the random variables X,Y whereby to obtain a measure of
dependencbetween the random variables X and Y in the windekhereby to determine whether xd and yd cdrom a single
sourceand if xd and yd are determined to have come from the same source, computingé¢irmetidif in receipt of the X and
Y signals bythe first and second spaced detectors to provide the range and bearing of the source from the first and second detectors
Theinvention further relates to a system for performing the steps of the above method.
DTIC
Underwater Acousticsfime Series Analysi€stimating;Rangefinding

19990054173Department of the NayWashington, DC USA
Mandr ell Based Embedded Planar Fibe©Optic Interfer ometric Acoustic Sensor
Lagakas, Nicholas, Inventor; Bucaro, Joseph A., Inventor; Oct. 20, 1998; 17p; In English; Supersedes US-Patent-Appl-SN,
AD-D016229.
Patentinfo.: Filed 28 Feb. 94,; US-Patent-Appl-SN-202,628; US-Patent-5,825,489
Report No.(s): AD-D019330; No Copyrightyail: US Patent andrademark Cffce, Microfiche

This invention is an optimized planar fiber optic sensor utilizing rotastgn having high acoustic sensitivity and reduced
acceleratiormesponse over that found in the prior art. A continuous optical fiber sensing arm is wrapped around a plurality of man
drels to reduce acceleration effects. An optical fiber sensing arm is embedded in an epoxy mafedtivédyséliminate the
effects of the acoustic medium on the reference arm. The sensing arm and reference arm, along with input and output coupler,
areencapsulated within an elastomeatural rubber or butyl rubber which is an active elerti@ttproviding high acoustic sensi
tivity. The mandrels may be solid compliant mandrels, tubular cylindrical mandrels and combinations thereof.
DTIC
Epoxy ResingElastic Poperties;Signal DetectorsAcoustics

19990054581Army Research Laplnformation Science ande€hnology BranchAdelphi, MD USA
Weak Scattering of Sound Waves in Random Media That Have Arbitrary PowerLaw Spectra Final Report 1 Oct. - 15
Nov. 1998
Wilson, D. K., Army Research Lab., USA; Ad999; 25p; In English
Contract(s)/Grant(s): AF Proj. B53A
Report No.(s): AD-A363637; ARL-TR-1866; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Log-amplitudeand phas&ariances of a weakly scattered acoustic signal are calculated for line-of-sight propagation through
arandom medium. The spectrum of the index-of-refraction fluctuations in the random medium is assumed to scale in proportion
to the wavenumber raised to an arbitrary power in the limit gElaravenumbers (small spatial scales). Both scalar and vector
contributions to the index of refraction are considered. Most of the calculated results reduce to those given byIBatayskii
andOstashev (1994) when the power law exponent is -5/3, which is the value characteristic of turbulence, thewesatlts
do not exactly reduce to an equation given by Flatte et al (1994) for the log-amplitude variance in terms of strelifféctiod
parameters. The equation from Flatte et al is shown to be an approximation, strictly valid only when the spectral energy in the
randommedium is concentrated at a well-defined outer scale.
DTIC
Sound \&ves;Acoustic Scattering?ower SpectraSignal Tansmission
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72
ATOMIC AND MOLECULAR PHYSICS

Includes atomic structure, electron properties, and molecular spectra.

19990053829Communications Research Lalokyo, Japan
Reseach on Nanotechnology and Molecular Electrnics
Mashiko,Shinro, Communications Research Lab., Japan; Review of the Communications Research Laboratory; Det- 1997; V
ume43, No. 4, pp. 671-675; In Japanese; See also 19990053822; No CopwahtCASI; A01, Hardcopy; A02, Microfiche

The principal interest of the nano technology group is the studygainic molecular materials and devices, whose high-func
tionality in very small pieces expresses great potential to produce fastgaddpacity information transmission systems for
thefuture multi media interactive communication age. Because diftited performance of the present conventional commu
nicationdevices, development of new types of devices based on novel principles is craved for bringinéastitittia transmis
sion and processing to the real world. Devices based on organic molecules and biological molecules are considered as grea
candidateso make a breakthrough to the real information generatiagaric and biological molecules have unlimited varieties
of functions and selectivity (e.g. sensitive recognition of environmental perturbation, self assembling the structures, an appropri
atejudgment in chaotic situations, etc.) with higfiaéncy. The primal object of our research is the discowdnyew functions
for creating thdarge volume mutual telecommunication systems by manipulating multi dimensional structure from the molecular
scale.
Author
ResearchQrganic Materials;Perturbation;Data Transmission

19990054196Sandia National LahsAlbuquerque, NM USA

Stability of trapped electrons in SiO2

FleetwoodD. M.; Winokur, P S.; Flament, O.; Leray. L.; Dec. 31, 1998; 4p; In English; IEEE semiconductor intedpeeial

istsconference

Report No.(s): DE98-006157; SAND-98-1898C; No CopyrigiaiA Department of Engy Information Bridge, Microfiche
Electrontrapping near the Si/SiO2 interface playsrucial role in mitigating the response of MOS devices to ionizing radi

ationor high-field stress. These electrontsef positive chaye due to trapped holes, and can be present at densities exceeding

10(exp12) cm(sup -2) in the presence of a similar density of trapped positigecide nature of the defects that serve as hosts

for trapped electrons in the neaaterfacial SiO2 is presently unknown, although there is compelling evidieacthese defects

areoften intimately associated with trapped holes. This association is depicted most directly in the model of Lelis et al., which

suggests that trapped electrons and holes occupy opposite sides of a compensated E center inggi@ZciZimge between

electrontraps and the Si can occur over a wide range of time scales, depending on the trap depth and location rel8ii&Q@@ the

interface Here the authors report a detailed study of the stabili&eatron traps associated with trapped holes near the Si/SiO2

interface.

NTIS

TrappedParticles; Silicon; Silicon OxidesSemiconductor DeviceSrapping; lonizing Radiation

19990054468National Lab. for High Engy Physics Tsukuba, Japan
JHP neutron-arena plan
Ikeda,H., National Lab. for High Engly Physics, Japan; Furusaka, M., National Lab. for Highdsnehysics, Japan; Proceed
ingsof the International \Wkshopon Science in Neutron-arena of JHP; May 1996, pp. 1-3; In English; See also 19990054467
No Copyright; Avail: CASI; A01, Hardcopy; A02, Microfiche

The Japanese Hadron Project (JHP) consisted of four facilties: (1) N-arena (@highpulsed spallation neutron source),
(2) M-arena (meson science), (3) E-arena (unstable nuclear beam) and (4) K-arena (nuclear and particle physics). JHP is base!
ona 200 MeY400 Micro Angstrom Linac, a 3 GeV 200 Micro Angstrom, 0.6 (1.2) MW rapid cycle synchrotron and a 50 Ge/V
5 (10) micro Angstrom Synchrotron. Conceptual design of N-arena, for example, a target station, a target moderator reflector
assembly (TMRA) and instruments is underway now. Systematic research and development of high efficiency TMRA is also
underway.
Author
Linear AcceleratorsNeuton Souces;Synchrotons;Reseath Facilities
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19990054469Rutherford Appleton LablSIS Facility Chilton, UK
Futur e opportunities with pulsed neution sources
Taylor, A. D., Rutherford Appleton Lab., UK; Proceedings of the international workshop on science in Neutron-arena of JHP;
May 1996, pp. 4-9; In English; See also 19990054467; No Copyrightl: £LASI; A02, Hardcopy; A02, Microfiche
ISISis the worlds most powerful pulsed spallation source and in thetpastears has demonstrated the scientific potential
of acceleratoedriven pulsed neutron sources in fields as diverghgsics, earth sciences, chemistnaterials science, engineer
ing and biology The Japan Hadron Project gives the opportupityuild on this development and to further realize the potential
of neutrons as a microscopic probe of the condensed state.
Author
Neution Souces;Neuton EmissionNeuton ScatteringCondensed Matter PhysicSpallation

19990054470University Coll, Dept. of Physics and Astronopiyondon, UK
New Science at the Ewpean Spallation Souce
Finney,John L., University Coll., UK; Proceedings of the Internationatk&hop on Science in Neutron-arena of JHP; May 1996,
pp. 10-15; In English; See also 19990054467; No CopyrighdjlACASI; A02, Hardcopy; A02, Microfiche

The European Spallation Source israns-European project aimed at the ultimate construction of a next-generation pulsed
spallationneutron source that wil deliver 30 times the beam poiE31S. The reference design for the proposed source has been
set and work is in progress to develop an updated scientific case for the construction of the source early in the next century.
Together with improvements in instrumentation, effective flux gains of over two orders of magnitude are likely in some areas,
openingup major new opportunities for the exploitation of neutron studies in fundamental strategic, and applied science.
Author
Neution Souces;Spallation;Reseach Facilities;Particle Accelerators

19990054471Los Alamos National LapLos Alamos Neutron Science CentdM USA
Spallation Sources in Support of Bchnology
Pynn,Roger Los Alamos Nationalab., USA; Proceedings of the international workshop on science in Neutron-arena of JHP;
May 1996, pp. 16-23; In English; See also 19990054467; Original contains color illustrations; No CopyadhCASI; A02,
Hardcopy;A02, Microfiche

In this contribution | summarize a number of recent experiments at the Los ANeutren Science Center (LANSCE) that
havecontributed to strategic and applied research. A number of new tools have been developed to address these problems, includ
ing software that allows materials texture to be obtained during Rietveld refinement, Bragg-edge diffesttiamt-neutron
andproton radiographyThese tools have the potential to impact basic as well as applied research. It is clear thatcaenpow
erful neutron source such as the planned Japanese Hadron Project will be able to use these and other techniquesito contribute
adirect way to important industrial technologies.
Author
Bragg AngleDiffraction; Neution Souces;Spallation; Technology Assessment

19990054472Los Alamos National LapChemical Science anagdhnology Div, NM USA
Neutron Scattering Applications in Structural Biology: Now and the Futue
Trewhella Jill, Los Alamos National Lab., US/Rroceedings of the Internationab¥shop on Science in Neutron-arena of JHP;
May 1996, pp. 24-29; In English; See also 19990054467; No Copyrigail; £ASI; A02, Hardcopy; A02, Microfiche

Neutrons have an important role to play in structural bioldigytron crystallographygmall-angle neutron scattering and
inelasticneutron scattering techniques all contribute unique information on biomolecular structures. In patictian scatter
ing techniques give critical information on the conformations and dispositions of the components of complex assemblies under
a wide variety of relevant conditions. The power of these methatdsrisnstrated here by studies of protein/DNA complexes
andCa(+2)-binding proteins complexed with their regulatorgets. In addition we demonstrate the utility of a new structural
approachusing neutron resonance scattering. The impact of biological neutron scattering to date has been cprigtipakyl
by the availabldluxes at neutron sources and the potential of these approaches will only be realized with the development of new
more powerful neutron sources.
Author
Crystallography;Neution ScatteringNeution Souces;Deoxyribonucleic Acid
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199900544 76National Lab. for High Engy Physics Tsukuba, Japan
Hydrogen in solids: Wave functions and potential
Ikeda,S., National Lab. for High Engy Physics, Japan; Proceedings of the international workshsgi@mce in Neutron-arena
of JHP; May 1996, pp. 45-49; In English; S#8019990054467; No Copyrightvail: CASI; A01, Hardcopy; A02, Microfiche
A new approach of neutron scattering, S(Q,epsilon(sub n))-map measurement is proposed which is very useful for extracting
the hydrogen potential directlyrhis approach will be important for the investigation of biological materials.
Author
Hydrogen;Neution ScatteringWave Functions|nelastic ScatteringSolids

199900544770saka Uniy Dept. of ChemistryOsaka, Japan
Structur e and dynamics of adsorbed monolayers as studied by neaitr scattering
Inaba,Akira, Osaka Uniy Japan; Proceedings of the international worksimogcience in Neutron-arena of JHP; May 1996, pp.
50-53;In English; See also 19990054467; No CopyrighaiA CASI; A01, Hardcopy; A02, Microfiche

The structure and dynamics of the monolaydmgsicallyabsorbed on the surface of graphite has been studied by neutron
scatteringFor abetter understanding of the results, calorimetric measurements have also been performed. Rotational tunneling
of isotopic methanes and orientational ordisorder of some simple molecules is investigated.
Author
Adsorption;Graphite; IsotopesMethane;Resonant @inneling;Neution Speciometers

199900544 78National Lab. for High Engy Physics Tsukuba, Japan

Neutron and B T symmetry

Masuday., National Lab. for High Engy Physics, Japan; Proceedings of the internatiwngtshop on science in Neutron-arena

of JHP; May 1996, pp. 54-59; In English; See also 19990054467; No Copyngtilt; @ASI; A02, Hardcopy; A02, Microfiche
New ideas for experiments toprove the Fviolation limit by a factor of 10 to 100 are discussed for an intensive spallation

neutronsource. The methods to improve the limit of the right-handed current and the neutron lifetime are also discussed.

Author

Neution Souces;Neutions; Spallation; SymmetryElectric Dipoles;Quantum Chsmodynamics

19990054482Argonne National LabMaterials Science DiviL USA
Magnetic inelastic scattering: Pesent esults and future trends
Osborn,R., AgonneNational Lab., USA; Proceedings of the international workshop on science in Neutron-arena of JHP; May
1996,pp. 75-80; In English; See also 19990054467
Contract(s)/Grant(s): V81-109-eng-38; No Copyright)vail: CASI; A02, Hardcopy; A02, Microfiche

Experienceover the last 15 years has shown that pulsed neutron spectrometers are able to make a unique contribution to the
field of magnetic inelastic scattering. Pulsed neutron spectrometers are characterized by high resolution and wide dynamic range
both of which are necessary in order to characterize the magnetic response of the complex systems of current interest, rangin
from rare earth transition metal permanent magnets to quantum critical scatterers. However, all these studies have been
constrainedy current flux limitations. The development of more powerful spallation neutron sources, such as the JHP is likely
to transform these investigations from interesting demonstrations pbtastialof pulsed neutron scattering into routine tools
for the study of magnetic correlations.
Author
ComplexSystemslnelastic ScatteringNeution ScatteringNeution Souces;Neution SpecometersCondensed Matter Phys
ics; High ResolutionEnegy Transfer

19990054587Romanian Center for Induced Gamma EmissBucharest, Romania
Investigation of K-Mixing in Nuclei with Isomeric States Final Report
Popescu, loan-lovitz; Jan. 1999;a1 In English
Contract(s)/Grant(s): F61708-98-9027
Report No.(s): AD-A363732; EOARD-SPC-98-4017; No CopyrighviaiA CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking Romanian Center for Induced Gamma Emission as follows: The contractor will
(a) travel to Orsay, France to participate in the data collection; (b) reduce some of the data at RC-IGE in Bucteuest, (c)
the data and decide analytical strategies; and (d) review results and develop a sequent publications summarizing the results.
DTIC
Gamma Rays=mission;Nuclei; Isomers
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73
NUCLEAR AND HIGH-ENERGY PHYSICS

Includes elementary and nuclear particles, and reactor theory. For space radiation see 93 Space Radiation.

19990053588Maribor Univ, Maribor, Slovenia
Hundred Years of Particle Accelerators Stolet Pospesevalnikov
Paulin,Alojz, Maribor Univ, Slovenia; Electrotechnical Review; 1998]ime 65, Nos. 2-3, pp16-126; In English; See also
19990053584; No Copyright; Avail: Issuing Activity (Elektrotehniski Vestnik, Fakulteta za Elektrotrhniko, Trzaska 25,
1001LjubljanaSlovenia), HardcopyMicrofiche

A short description of early inventions of particle accelerators at the end of the 19tI' and the fokthealOth century is
presentedAs far as possible the early historical photos and drawings of this early apparatus are presented. Fuiphgem the
thedevelopment of these historical inventions into the most sophisticated scientific machines of our time, and their possible devel
opmentin the next century is described. These machines have absayshe best users of vacuum practice, and a challenge to
vacuumscience from 10(exp -3) mbar (hPa) in the last century up to 10(exp-12) mbar or if possible still better nowadays.
Author
Particle AcceleratorsHistories
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OPTICS

Includes light phenomena,; and optical devices. For lasers see 36 Lasers and Masers.

19990053697Naval Postgraduate SchpMonterey CA USA
Strehl Ratio Probabilities for Phase-Only Adaptive Optics
Ambrose, Charles R.; Mat999; 80p; In English
Report No.(s): AD-A362881; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

Atmosphericurbulence will induce phase and amplitude fluctuations in propagating electromagnetic waves, tagdras a
beam. Adaptive optical systems attempt to compensate for these distortions. The Strehl ratio is a measure of the peak, on-axi:
intensityafter propagation through turbulence divided by the peak irradiance for vacuum propagation. This thesis investigated
the probability distribution of the Strehl ratio of a perfect, phase;@ugptive optical system as a function of the atmospheric
coherencdength Ro divided by the actuator spacing, d. Usingffisient Fourier algorithm and 28 workstations running in paral
lel, over 850 million computer simulations weyerformed for 25 dférent Ro/d ratios in order to produce a histogram of the irra
dianceprobability distribution. The results show that the Strehl ratio follows a log-normal probability distribution everyfor
smallprobabilities. A second set of computer simulations introduced intensity scintilgtimcluding the log-amplitude vari
ance parametecu. sigma sub I. Much fastestate-of-the-art computer workstations enabled over two billion realizations on 18
machines running in parallel for comparable time periods. The trends of these results are moreacanilexequire further
researctand deeper investigation.
DTIC
Computerized Simulatiomdaptive OpticsAtmospheric Uirbulence;Scintillation; Irradiance; Probability Theory

19990053703Schafer Corp Albuquerque, NM USA
Support for Starfir e Optical Range
Ellerbroek, Brent L.; ¥ler, David W; Feb. 1999; 41p; In English
Contract(s)/Grant(s): NO0014-97-D-2014
Report No.(s): AD-A361739; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The end-to-end performance achieved by an adaptive optical (AO) imaging system is determined by a combination of the
residualtime-varying phase distortions associated with atmospheric turbulence, and the quasi-static unsensed and uncorrectable
aberrations in the optical system itself. Although the effects of these two errors on the time averaged Strehl ratio and the time
averageaptical transfer function (OTF) of the AO system are not formally separable, such an approximation is found to be accu
rateto within a few per cent for a rangerefpresentative residual wave-front errors. In these calculations, we have combined static
optical system aberrations and time-varying residual phase distortion characteristic of deformable mirror (DM) fittingueeror
front sensor (WFS) noise, and anisoplanatism. The static aberrations consist of focus errors of varying magnitudes as well as &
combinationof unsensed and uncorrectable mirror figure errors derived from modeling by the Gemini betaelastep€s proj
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ect. The overall Strehl ratios and OBRiue to the combinedfett of these error sources are well approximated as products of
separatdactors for the static and time-varying aberrations, as long as the overall Strehl ratio due to both errors is greater than about
0.1. For lower Strehl ratios the products provide lower bounds on the actual valueStoéltiheatio and OTH he speckle transfer

function (STF) is also well approximated by a product of two functions, but only where AO compeissstificiently good

that speckle imaging techniques are usually not required.

DTIC

TelescopesAdaptive OpticsPeformable Mirors; Optical Transfer Functionjmaging EBchniques

19990053880COM DEV Ltd, Space GroupCambridge, Ontario Canada
A Length Modulated Cell for Remote Sounding of Geenhouse Gases
Gibson,Andrew S., COM DEV Ltd., Canada; Hackett, Johrf0®M DEYV Ltd., Canada; Bailak, Gege \/, Toronto Univ, Ca
nada;33rd Aerospace Mechanisms Symposium; May 19996@9-324; In English; See also 19990053852; No CopyrigrdijlA
CASI; A03, Hardcopy; A04, Microfiche

Thedesign and verification of a novel opto-mechanical filter device is described. The mechanism is tequiréde rota
tion of precision opticatlements at 69-84 rad/s. The liquid-lubricated bearing system is designed to meet a challenging lifetime
requirement, involvingontinuous operation for over 5 x (10 exp 9) rotations while maintaining optical stability in the infra-red.
Author
MechanicalDevices;Optical EquipmentRotation;Bearings;Measuring InstrumentsService LifePerformance &sts

19990054 166Department of the NayWashington, DC USA
Method and Apparatus for Side Pumping an Optical Fiber
Goldbeg, Lew Inventor; Dec. 29, 1998; 9p; In English; Supersedes US-Patent-Appl-SN-568859, AD-D017926.
Patent Info.: Filed 7 Dec. 95,; US-Patent-5,854,865; US-Patent-Appl-SN-568,859
Report No.(s): AD-D019298; No Copyrightyail: US Patent andrademark Ciice, Microfiche
The invention pertains to a technique for tHecet coupling of pump light into a fiber bgjecting the light through the
sideof a fiber leaving the fiber ends accessible to inputandut coupling. This technique relies on the fabrication of a groove
or a microprism into the side of the fib@ihe groove shape is adapteftefive to the variables of light wavelength, orientation
of the sourcend variables relating to fiber construction so as to allow fleesit injection of pump light. Light emging from
alaser diode or other suitable means for launching light placed on the opposite side of,thadibeproximity to the fiber wall,
propagatesaterally through the fiber and impinges on the sides of the groove. The vertical rays impinging on the groove facets
are specularly reflected and directed along the horizontal fiber axis of the outer core. by employing a reflective coating on the
groove,the reflectivity of the groove facets approach 100% for a wide range of incidence antijlssmanner one can launch
externaloptical signals into an optical fiber
DTIC
Fiber Optics;Optical PumpingOptical Fibers;Semiconductor Laser§ptical Communication
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PLASMA PHYSICS

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmas see 46 Geophysics. For space plasmas see90 Astro-
physics.

19990053784Lawrence Livermore National Lah.ivermore, CA USA
Progress in Fast Ignitor Researh with the Nova Petawatt Laser Facility
Key, M. H., Lawrence Livermore National Lab., USA; CowanEl Lawrence.ivermore National Lab., USA; Hammel, B. A,
Lawrencelivermore NationalLab., USA; Hatchett, S. ALawrence Livermore National Lab., USA; HenEy A., Lawrence Liv
ermoreNational Lab., USA; Nav10, 1998; 12p; In English
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): AD-A362957; UCRL-JC-132178; No Copyrighta#k CASI; A03, Hardcopy; A01, Microfiche

The physics of fast ignition is being studieding a petawatt laser facility at the Lawrence Livermore National Labaratory
Performance of the PW laser with deformable mirror wavefront control giving intensities up to 3 x 10(exp 20) W/sq cm is
describedMeasurements of thefefiency of conversion of laser emgrto relativisticelectrons and of their erggr spectrum and
angulardistribution including an observed narrow beam angle of +/- 15 deg, are reported. Heating by the electrons to near 1 keV
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in solid density CD2 is inferred from the thermo-nuclear neutron yield. Estimates suggest an optimized gain of 300x if the National
Ignition Facility were to be adapted for fast ignition.

DTIC

Ignition; Plasmas (Physics)

19990053795Naval Research LabNashington, DC USA
Advanced Radiation Theory Support Annual Report 1998 Final Report
Apr. 27, 1999; 151p; In English
Contract(s)/Grant(s): MIPR Proj. 98-2051; MIPR-98-2174-923
Report No.(s): AD-A362872; NRL/MR/6720--99-8341; No Copyrightait CASI; A08, Hardcopy; A02, Microfiche

This report describes the work of the Radiation Hydrodynamics Branch deYi® in support of the DTRA PRS program.
Critical issues covered are: (1) Large initial radius Z-pinch load behavior on Saturn, Double Eagle, DECADE QUAD, and Z
pulsedpower machines, (2) Analyzing temperature and density radial temperature gradients in Z-pinch plasmas, (3) Analysis of
time resolved and time integrated Z-pinch data, (4) Spectroscopic PRS analysis, (5) Radiation magnetohydrodynamic-code devel
opmentand assessment, (6) Analysis of nested wire array loads, and (7) Basidgrafleathell versus K-shell radiators.
DTIC
MagnetohydrodynamicZeta Pinch;Plasmas (Physicsplasma Generatordylagnetohydsdynamic Generatordylagnetohy-
drodynamicStability

19990053815Lawrence Livermore National LgtLivermore, CA USA
Sputter deposited beryllium fuel capsules for NIF
Alford, C. S.; Feb. 12, 1998;1f; In English
ReportNo.(s): DE98-054674; UCRL-ID-129463; No Copyrightjail: Department of Engy Information Bridge, Microfiche

The objective of our effort is to systematically study the properties of films produced under different conditions, with an
emphasi®n improving surface morphology and microstructure while studying permeability and capsule strerukie\Wade
extensiveuse of atomic force and electron microsctpyetermine the microstructure of the films, along with composition probes
(mainly x-ray fluorescence) to quantify the chemical structure. Our studies can be roughly divided into three categories. First,
thereare those in which thefetts of substrate biasing have been investigated. This includes varying the substratérooitage
0to 120 V and applying an intermittent bias. Next there are studies of Be combined with boron, a non-soluble dopant Because
of it's low Z thisdopant is of particular interest for x-ray related applications. Fjriallye are experiments in which pulses of
nitrogenare admitted téhe vacuum chamber during deposition. The layers of nitride formed tended to disrupt the growth of Be
grains,leading to a more fine-grained microstructure. For all these studies, we have most often used hollow plastic spheres for
our substrate material. Howey#hnere have been some samples deposited on glass spheres or silicon flats.
NTIS
Fuel CapsulesMicrostructue; Morphology;Beryllium; Sputtering;Thin Films

19990053817Lawrence Livermore National Laliivermore, CA USA

Developing enabling optics finishing technologies for the National Ignition Facility

Aikens,D. M.; Rich, L.; Bajuk, D.; Slomba, A.; Jan. 08, 1998; 6p; In English; 199&dffve optic and micro-optics conference

ReportNo.(s): DE98-054776; UCRL-JC-129317; No Copyrighta#k Department of Engy Information Bridge, Microfiche
Lawrencelivermore National Laboratory is in the process of constructing the National Ignition Faciif million square

foot facility which will housea 192 beam laser system capable of generating the 2 million joules of ultraviolet ligiyt reewss

saryto achieve fusion ignition with inertial gets by 2004. More than 7,000 meter class optics will need to be manufactured by

LLNL's industrial partners to construct the laser system. In 1994, LLNL embarked on an ambitious optics finishing technology

development program costing more than $6M over 3 years to develop these technologies, working with three supgéers of lar

precisionoptics. Whileeach development program centered upon the specialties and often proprietary technologies already exist

ing in the suppliers facilitymany of the technologies required foanufacturing lage precision optics at the lowest cost possible

arecommon to two and in some cases all thréartst This presentation describes the manufacturing process in a general sense

whichis used by all three of the companies under contract; Zygo CorpordtiskeyTLaboratories, and Eastman Kodak. In each

of the principle process steps of shaping, grinding, polishing, figuring, and metrdéag@opment highlights are discussed.

NTIS

Inertial Confinement Fusior®ptical EquipmentReseath Facilities;Ignition
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19990054179Princeton Uniy Plasma Physics LgiiNJ USA
Energetic particle physics with applications in fusion and space plasmas
Cheng, C. Z.; Dec. 31, 1997; 31p; In English
Report No.(s): DE97-052910; PPPL-3247; No CopyrighgiA Department of Engy Information Bridge, Microfiche
Energeticparticle physicss the study of the fdcts of enagetic particles on collective electromagnetic (EM) instabilities and
energetic particle transport in plasmas. Anomalously large energetic particle transport is often caused by low frequency MHD
instabilities,which are driven by these egetic particles in the presence of a much denser background of thermal particles. The
theory of collective energetic particle phenomena studies complex wave-particle interactions in which particle kinetic physics
involving small spatial and fast temporal scales can stronfggtadhe MHDstructure and long-time behavior of plasmas. The
difficulty of modeling kinetic-MHD multiscale coupling processes stems from the disparate scales which are traditienally ana
lyzed separately: the macroscale MHD phenomena are studiedhsthgd MHD framework, while microscale kinetic phe
nomena are best described by complicated kinetic theories. The authors have developed a kinetic- MHD model that properly
incorporatesnajor particle kinetic éécts into the MHD fluid description. For tokamak plasmas a nonvariational kinetic-MHD
stability code, the NOX-K code, has been successfully developed and applied to study problenas sietexcitation of fish
boneandToroidal Alfven Eigenmodes E) and the sawtooth stabilization by egetic ions in tokamaks. In space plasmas the
authors have employed the kinetic-MHilbdelto study the engetic particle d&cts on the ballooning-mirror instability which
explains the multisatellite observation of the stability and field-aligned structure of compressional Pc 5 waves in the magneto-
sphericring current plasma.
NTIS
Magnetohydrodynamics; Magnetohydrodynamic Stability; Magnetohydrodynamic Waves; Ballooning Modes; Energetic Par-
ticles; Tokamak Devicedpave-Particle InteractionsJransport Poperties

19990054198Princeton Uniy Plasma Physics LgtiNJ USA
Conceptual design for the NSTX Central Instrumentation and Contol System
BashoreD.; Oliaro, G.; Sichta,.PTindall, K.; Dec. 31, 1997; 6p; In English; IAEAeThnical Committee meeting on data acquisi
ton and management for fusion eger
Report No.(s): DE97-054046; CFP-3696; No CopyrighaiA Department of Engy Information Bridge, Microfiche

Thedesign and construction phase for the National SphericabTExperiment (NSTX) is under waythe Princeton Plasma
Physics Laboratory (PPPL). Operatisrscheduled to begin on April 30, 1999. This paper describes the conceptual design for
theNSTX Central Instrumentation and Control (I andSystem. Major elements of the Central | and C System include the Process
Control System, Plasma Control System, Network System, Data Acquisition System, and Synchronization System to support the
NSTX experimental device.
NTIS
Tokamak DevicegContwol Systems Desiglasma Conwl; Plasma PhysicdNumerical Contol

19990054345Lawrence Livermore National Lal.ivermore, CA USA

Laser conditioning study of KDP on the optical sciences laser using largeear beams

Runkel, M.; DeYoreo, J.; Sell, W.; Milam, D.; Dec. 20, 1997; 16p; In English; Annual Boulder damage symposium on optical

materialsfor high power lasers

ReportNo.(s): DE98-052076; UCRL-JC-128352; No Copyrightak Department of Engy Information Bridge, Microfiche
Considerablattention has been paid over the years to the problem of growing high purity KDP and KD*P to meet threshold

requirement®n succeeding generations of inertial confinement fusion lasers at LLNL. While damage thresholds for these materi

alshave increased over time, the current National Ignition Facility (NIF) maximum fluence requirement (redline) for KD*P fre

quencytriplers of 14.3 J/cm(sup 2) at 351 nm, 3 ns has not been reached without laser (pre)conditioning. It is reasonable to assume

that,despite the rapid increase in damage thresholds for rapidly grown crystals, -a progrge sifdée conditioning of the 192

NIF triplers will be required. Small area ramp (R/1) tests on single sites indicakDtRatamage thresholds can be raised on

averageaup to 1.5X the unconditioned values. Unpublished LLNL 3(omega) raster conditioning studies,drolB®er have

not conclusively shown that Bfine conditioning is feasible for KD*RConsequentlyinvestigating the feasibility of on-line con

ditioning of NIF triplers at 3(omega) has become a high priority for the KDP damage group at LLNL. to investigate the feasibility

of on-line conditioning we performed a series of experiments using the Cftiealces Laser (OSL) on nhumerous samples of

conventionaknd rapid growth KDP and KD*Hhe experiment entailed exposing sites on each sample to a range of ramped shot

(N/) sequences starting at average fluences of -2 J/cm(sup 2) (in atéprimat’ beam (at) 351 nm, 3 ns) up to p#aknces

of approximately 13 J/cm(sup 2)edt results indicated that the modgeefive conditioning procedure entailed a 7-8 shot ramp

starting at 2 J/cm(sup 2) and ending at 12- 13 J/cm(sup 2). The pinpoint onset fluence for the 8/1 1ebtinmessthat of the
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unconditionedsite. Damage evolution appears to be exponential as a function of increasing fluence. When damage occurs after
conditioninghowevey pinpoint density evolution exhibits a greater slope than less conditioned sites. The overall reduction in the
total pinpoint number can be as high as 300X. Despite laser conditioning , the pinpoint onset for the samples considered is below
the NIF redline fluence of 14.3 J/cm(sup 2). In addition, the exponential pinpoint evolution curves indicate that damage levels
at NIF redline fluences will be on the order of 10(sup 4) pinpoints/mm(sup 2). This suggests that there will be significant damage
in NIP triplers, however, substantial damage has not been observed in the large Beamlet tripler (conventionally grown KD*P)
under similar exposure conditions. by applying the OSL damage evolution curves to model NIF THG output spatial profiles it
is possible to show damage in NIF triplers will be slight, consisting of isolated clusters with a few pingugitsflaience portions

of the beam. This prediction has been verified by scatter mapping the 37 cm Beamlet tripler crystal. These results will be discussed
in a future memo. These results indicate the feasibility of on-line conditioning for the NLF laser

NTIS

Inertial Confinement FusiorPotassium Phosphate€rystals;Lasers;Masers

19990054536Princeton Uniy Plasma Physics LgiiNJ USA

DEGAS 2 neutral transport modeling of high density low temperature plasmas

Stotler D. R; Karney C. E F.; PigaroyA. Y.; Dec. 31, 1997; 8p; In English

Report No.(s): DE97-051503; PPPL-3221; No CopyrighgiA Department of Engy Information Bridge, Microfiche
Neutraltransport in the high densitypw temperature plasma regime is examined using the DEGAS 2 Monte Carlo neutral

transportcode. DEGAS 2 is shown to agree with an analytic fluid neutral model valid in this regime as long as the grid cell spacing

is less thartwice the neutral mean-free path. Using new atomic physics data provided by the collisional radiative code CRAMD,

DEGAS?2 is applied to a detached Alcator C-Mod disgka” model plasma with electron temperature approximately 1 eV along

detachedlux tubes, between the tgat and the ionization front, is used to demonstrate that recombination is essendithing

theexperimental data. it the CRAMD data, approximately 20% of the total recombination is due to molecular activated recom

bination.

NTIS

MonteCarlo Method;High Temperatue PlasmasElectron Enegy; Tokamak Devices
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SOLID-STATE PHYSICS

Includes superconductivity. For related information, see also 33 Electronics and Electrical Engineering and 36 Lasers and Masers.

19990053575Auburn Univ, Dept. of Electrical Engineering\L USA
Synthesis of Diamond in High Power-Density Microwave Methane/Hydrogen/Oxygen Plasmas at Elevated Substrate
Temperatures Final Report 1 May 1998 - 30 Aprl999
Chein,Tsan-Heui, Auburn Uniy USA; Wei, Jin, AuburnUniv., USA; Tzeng, ¥nhua, Auburn Uniy USA; Apr 30, 1999; 33p;
In English
Contract(s)/Grant(s): NO0014-98-1-0571
Report No.(s): AD-A362769; TR-2; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

Effectsof elevated substrate temperatures and oxygen additive on the chemical vapor deposition of diamond are presented.
High powerdensity microwave plasmas in a high concentration of methane diluted by hydrogen led to high diamond growth rates
atelevated substrate temperatures up to around 1450ICth4 addition of a small amount of oxygen (less than 2%), diamond
films deposited at substrate temperatures higher than 1450 C at 30 microns/hr were achsaeirai¢ temperatures higher
than 1600 C, diamond nucleation density is.IBMwever diamond grows well and forms high quality diamond crystallites.
DTIC
Diamond FilmsVapor DepositionCrystal Giowth; Crystallization

19990054151SensArray CorpBurlington, MA USA
Doped PMN-PT Single Crystals Monthly Report 18 Mar. - 17 Apt 1999
Gabbe, David R., SensArray Corp., USA; Cabanas-Holmen, ManugiisArray Corp., USA; Apt7, 1999; 8p; In English
Contract(s)/Grant(s): N66604-99-C-0226
Report No.(s): AD-A362908; M0109-04; No Copyrightzall: CASI; A02, Hardcopy; A01, Microfiche

The subject of this works optimization and eventual scale-up of top-seeded solution growth (TSSG) of the title single crys
tals, leading to commercialization of the growth of device quality piezoelectric and electrostrictive materials for Naval as well
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ascivilian applications. Over the reporting period, three crystal growth runs have been completefibctioé leifjh purity feed
chemicalsand crystal growth parameters on crystal quality is under investigation. An improvement in quality comibared to
Phasd crystals has beesbtained. A commercial laboratory capable of performing chemical analysis of 0.1 g samples has been
selectedFabrication specimens for in-house evaluation, chemical analysis and characterization under subcontracinat MIT is
progress. Commercial stepping motor software running four independent motors has been extensively modified to meet the
requirement®f a crystal growth processwd new crystal pullers are ungeing final testing.

DTIC

Doped CrystalsCrystal Gowth; Crystallization;Single CrystalsPiezoelectric CrystalsPiezoelectricity;Electrostriction

19990054552University of Electro-CommunicationPept. of Applied Physics and Chemistfpkyo, Japan
Piezoelectric Poperties of La3Ta(0.5)Ga(5.5)014 Single Crystal
Koyama,Shoji, University of Electro-Communications, Japan; Otsuhata, Satoshi, University of Electro-Communications, Japan;
Uchino, Yukiko, University of Electro-Communications, Japan; Kameabshiyuki, University of Electro-Communications,
Japanjnoue, Kaji,University of Electro-Communications, Japaak@hashi, Kunishige, University of Electro-Communication
s, Japan; Sasakfukihiko, University of Electro-Communications, Japan; Bulletin of the University of Electro-Communications;
June 1998; Mume 1, No. 1, pp. 1-7; In Japanese; See also 19990054551; No Copyright; Avail: CASI; A02, Hardcopy; A02,
Microfiche

Elasticstiffness constants and compliance constahnt®3Ta(0.5)Ga(5.5)014 ({LG) single crystal, grown by a Czochralskii
method, have been obtained independently from ultrasonic velocities and piezoelectric resonance frequencies, r&gactively
tive dielectric constants epsilon(11)/epsilon(0) and epsilon(33)/epsilon(0) are obtained as 20 and 75, respectively. Differences
amongvelocities of longitudinal waves and transverse ones shoerlaalue than those of quartz.
Author
PiezoelectricityGallium Oxides:Tantalum Compoundg;anthanum CompoundSingle Crystals

19990054553University of Electro-CommunicationPept. of Applied Physics and Chemistfpkyo, Japan
Piezoelectric Poperties in alpha-, Incommensurate- and beta-Phases of Quartz SiO2
Ohya, Masaharu, University of Electro-Communications, Japan; Nisikawa, Tetsuhiro, University of Electro-Communications,
JapanMaeda, ®moko,University of Electro-Communications, Japan; Mitsuhashi, Hideto, University of Electro-Communica
tions, Japan; Sakai, Akiyoshi, University of Electro-Communications, Japan; Hokari, Koichiro, Universigctb-Commu
nications, Japan; Sasaki, Yukihiko, University of Electro-Communications, Japan; Bulletin of the University of
Electro-Communications; June 1998; Volume 11, No. 1, pp. 9-16; In Japanese; See also 19990054551; No Copyright; Avail:
CASI; A02, Hardcopy; A02, Microfiche

Piezoelectrigroperties of quartz SiO2 were obtained by a self-resonance method at 150-200 kHz over a range of room tem
peratureto 960 C and in detail especiallythe incommensurate phase. Thgdaelastic anomalies were observed. Piezoelectricity
wasfound to preserve up to 960 Geriperature dependence oflS$13, S14, S33 and S44, and relative dielectric constant epsi
lon(11)/epsilon(Opnd tan delta has been obtained over a range of room temperature tdBé@y@ite phase” was not detected.
Author
PiezoelectricityQuartz

77
THERMODYNAMICS AND STATISTICAL PHYSICS

Includes quantum mechanics; theoretical physics, and Bose and Fermi statistics. For related information see also 25 Inorganic and
Physical Chemistry and 34 Fluid Mechanics and Heat Transfer.

19990053699Naval Postgraduate SchpBlept. of Mechanical Engineerinlylonterey CA USA
Enhancement of Boiling in Highly Wetting Fluids
Tuite, Joseph M.; Mal999; 18p; In English
Report No.(s): AD-A362878; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Theboiling of a highly wetting dielectric fluid, in an oscillating environmésais been investigated. Because of low surface
tensionthese liquids require vetyigh superheat to initiate nucleate boiling. This high degree of superheat required can be reduced
by oscillation of the fluid. This oscillatioremoves the bubbles, which are forming in the nucleation sites on the wire, which allows
newbubbles to form. The amplitude afrdquency of the oscillation has been varied in an attempt to find optimum values. All
attempted oscillation amplitudes and frequencies reduced the required superheat necessary to initiate nucleate boiling. Some
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oscillationamplitudes and frequencies were mofective than others. No global optimum amplitude or frequencyspesifi

cally located. Several local optimum values were found. Once oscillation amplitude was found to produce equal required super
heatvalues at various frequencies, thus appearing to be independent of frequency

DTIC

Nucleate BoilingLiquid Cooling;Boiling; Wetting

19990053738Massachusetts Inst. oédh, Lab. of ElectronicsCambridge, MA USA
Quantum Chaos in Rrdberg Atoms Annual Report 1 Jan. - 31 Dec. 1998
Kleppner Daniel; Apr 30, 1999; 4p; In English
Contract(s)/Grant(s): N00014-96-1-0484
Report No.(s): AD-A362681; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche
We have carried out a study of physics in the semiclassical regime. Recently we extended the technique of recurrence spectros
copy to the time domain. In separate experiment we investigated extending the semiclassical closed orbit theory to a process whose
origin is entirely guantum mechanical: tunnelinge \&tudied the continuum photoexcitation spectrumytfeigy states of lithium
in anelectric field under conditions for which the escaping electron must tunnel through the potentialdmariaéso for which
it could escape over the barridfe applied scaled ergr spectroscopy to the system, making it possibteltde the spectrum
to the classical orbits. When tunneling is important,new classical orbits can originate by an entirely non-classical process. It has
turned out to be possible to understand the system theoretically and reproduce the spectrum in great detail, including both shary
tunnelingresonances and broad above-barrier structures.
DTIC
Quantum Electinics; Tunneling;Electric Fields;Photoexcitation
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ADMINISTRATION AND MANAGEMENT

Includes management planning and research.

19990053732Carnegie-Mellon Uniy Software Engineering InsPittsbugh, A USA
Why Reengineering Ppjects Fail
Bergey John; Smith, Dennis;illey, Scott; Weiderman, Nelson; @éds, Steven; Ap999; 37p; In English
Contract(s)/Grant(s): F19628-95-C-0003
Report No.(s): AD-A362725; CMU/SEI-99-TR-010; ESC*-TR-99-010; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

The purpose of this report is to highlight some of the most important reasons for failures in reenginfeetindespite the
bestof intentions. @ support our observations with examples from a variety of experiences over many years. Reademsgmay
nize some of the situations presented here and be tempted to conclude that the examples are taken from gaiizatiore,
but similar missteps occur quite frequently
DTIC
Softwae EngineeringOrganizations;Management

19990054148NASA Goddard Space Flight Cent&reenbelt, MD USA

Continuous Risk Management Course

Hammer Theodore F NASA Goddard Space Flight CentelSA; Jan. 1999; 254p; In English

Contract(s)/Grant(s): NAS5-32910; F19628-95-C-0003; Copyrigliv®&d; Avail: CASI; A12, Hardcopy; A03, Microfiche
This document includes a course plan for Continuous Risk Management taught by the Skdsuaaace dchnology Cen

ter along with the Continuous Risk Management Guidebook of the Software Engineering Institute of Carnegithi\atlicity

anda description of Continuous Risk Management at NASA.

CASI

Risk; Softwae EngineeringTextbooksManagement Analysidjanagement Methods
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82
DOCUMENTATION AND INFORMATION SCIENCE

Includes information management, information storage and retrieval technology; technical writing, graphic arts; and micrography. For
computer documentation see 61 Computer Programming and Software.

1999005366 1Michigan State Uniy East Lansing, Ml USA
Information Technology Innovation in the U.S. Army:The Case of the Adoption, Adaptation, and Utilization of the Strate
gic Crisis Exercise Intranet
Jantzen, Linda C., Michigan State UniMSA; Jan. 1999; 99p; In English
Report No.(s): AD-A362718; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche

The U.S. Army has undgone dramatic chang@sits structure and operating procedures in recent years as a result of the
introduction of new information technologies. This study examines the adoption and adaptation of an information technology
innovationin a U.S. Army aganization. While previous studies have focused on the technologies themselves, this stuey investi
gatesthe process of innovation adoption, with special attention paid to how the technology amg@miwation influence each
other.
DTIC
InformationSystemsJechnology Assessmefttrategic MaterialsArmed Foces

19990053726State Univof New York, Albany, NY USA
Practical Tools for Electronic Records Management and Reservation
Jan. 1999; 17p; In English
Report No.(s): AD-A362863; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper presents an easy to understand foundation for electronic records management considerations. It also presents prac
tical tools that seamlessly integrate into the sysiesign process and result in the identification of technical specifications and
opportunities for improving performance through improved access to records. The tools also identify critical management and
policy factors that must be in place to support a full system implementation. These tools can be usedjapiaatian to: (1)
Bring the record to the forefront of system design activities. (2) Identify electronic records functionality as part of system design.
(3) Create electronic records that support legal and evidentiary needs. (4) Create electronic records that are accessible and usab
overtime. (5) Integrate diverse document forms and formats into records. (6) Identify need for internal and external primary and
secondanyaccess to records.
DTIC
Recods Managemen®reserving;Electronic Equipment

19990054128State Univof New York, School of Information Science and Pojigybany, NY USA
National Survey of US Public Library Outlet Internet Connectivity Final Report 1998
Bertot, J. C., State Uniwof New York, USA; McClure, C. R., Syracuse UniWSA,; Sep. 1998; 96p; In English
Report No.(s): PB99-121063; No Copyrighyjal: CASI; A05, Hardcopy; A01, Microfiche

The 1998 data studied all library outlets (defined as both central or system/administrative units and branches, akuding
mobilesand 227 outlets for which it was not possible to determine the geocodes), the poverty level of the usersteeseed by
outlets, and the library’s metropolitan status as urban, suburban, and rural. This comprehensive picture can provide the public
library community policy makers, and researchers with a more informed picture of which library outlefsriardifypes of pov
erty and/or urban/rural settings provide what level and type of Internet conne@ivitly data provide an important benchmark
describinghow public library outlets support University Service objectives as legislated througdlébermmunications Act of
1996(PL. 104-104). The data can also inform policy makers as to possible future changes and impacts resultingigoonsbe
mentof funds to these public library outlets in support of Universal Service objectives.
NTIS
Libraries; Internets;Information Dissemination

19990054523Maryland Univ, College Park, MD USA

Proceedingsof International Workshop on Advances in Multimedia Information Systems (4th) Held in Istanbul, Tirkey
on 24-26 September 1998

Subrahmanian, &hkatramanan S.; Jan. 14, 1999; 221p; In English

Contract(s)/Grant(s): DAAG-55-98-1-0330

Report No.(s): AD-A359486; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche
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Thepurpose of the \dtkshop on Multimedia Information Systems was to explicitly address specific research problems artic
ulatedduring the 1997 workshop held in Como, Italereforethe primary aim of the fourth internationab¥kshop is to: (1)
Develop theories of multimedia databases that address the questions identified in the third Workshop, and (2) Investigate the
applicationof these theories to real life problems encountered in DoD and Commercial Sectors.
DTIC
Confeences)nformation Systems

19990054590Army War Coll, Carlisle Barracks,AAUSA
Strategic Approach to Information Systems Potection
Heuler Ronald R.; Apr07, 1999; 58p; In English
Report No.(s): AD-A363891; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

The National Security Strategy (NSS) states that the national security posture is dependent on information infrastructure and
its protection. Information and information systems have strategic value due to ubiquitous interconnection with national infra-
structure. Because of the strategic implications, comprehensive protection of information systems is essential. Unfortunately,
manyDepartment of Defeng®oD) information systems are still being fielded without adequate consideration of this important
aspectProtection of information systems cannot be an afterthought. It must be integrated with the solution to information system
requirementsThis SRP examines a conceptual framework for the fieldimyotected information systems for those involved
in the planning, budgeting, design, implementation, operation, and support of DoD information systems.
DTIC
Information Systemstrategy;Protection;Security
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ECONOMICS AND COST ANALYSIS

Includes cost effectiveness studies.

19990053510Defence Science aneédhnology Oganisation Airframes and Engines DiWMelbourne, Australia
An Econometric Model for HUMS Cost Benefit Studies
Forsyth,Graham, Defence Science aretfinology Oganisation, Australia; Wkshop on Helicopeter Health and Usadeni-
toring Systems; February 1999, pp. 75-88; In English; See also 19990053503; Copwgihissuing Activity (DS Aero
nauticaland Maritime Research Lab.(P Box 4331, Melbourne,idtoria 3001, Australia), Hardcopiicrofiche

Contents include the following: graham forsyth; helicopter life assessment; airframes and engines div; and AMRL
CASI
Health; Management SystentSpst Effectiveness

89
ASTRONOMY

Includes radio, gamma-ray, and infrared astronomy, and astrometry.

19990053571NASA Goddard Space Flight Cent&reenbelt, MD USA
The SERTS-97 Rocket Experiment on Study Activity on the Sun: Flight 36.167-GS on 1997 November 18
Swartz, Marvin, NASA Goddard Space Flight Center, USA; Condor, Charles E., NASA Goddard Space Flight Center, USA;
Davila, JosephM., NASA Goddard Space Flight CentelSA; Haas, J. Patrick, NASA Goddard Space Flight Cedt®A; Jor
dan,Stuart D., NASA Goddard Space Flight Centé®A; Linard, David L., NASA Goddar8pace Flight CentetySA; Miko,
Josephl., NASA Goddard Space Flight CentdSA; Nash, I. Carol, NASA Goddard Space Flight Cetd&A; Novello, Joseph,
NASA Goddard Space Flight CentelSA; Payne, Leslie J., NASA Goddard Space Flight Cett®A; PlummerThomas B.,
NASA GoddardSpace Flight CentedSA; Thomas, Roger J., NASA Goddard Space Flight CedgA; White, Larry A., NASA
GoddardSpace Flight CentetSA; Brosius, Jéfey W., Raytheon STX Corp., USA; Thompsonilli&@m T., Space Applications
Corp.,USA; February 1999; 58p; In English; Original contains color illustrations
ReportNo.(s): NASA/TP-1998-208640; NAS 1.60:208640; Rept-99B00010; No Copyrigati; £ASI; A04, Hardcopy; A01,
Microfiche

This paper describes mainly the 1997 version of the Solar EUV Roelestcbpe and Spectrograph (SER97), a scientific
experimenthat operated on NAS#suborbital rocket flight 36.167-GS. Its function was to study activity on ther®Uuto pre

183



vide a cross calibration for the CDS instrument on the SOHO satellite. The experiment was designed, built, dydhesEadar
PhysicsBranchof the Laboratory for Astronomy and Solar Physics at the Goddard Space Flight Center (GSFC). Other essential
sectionsof the rocket were built under the management of the Sounding Rockets ProfjicamThese sections include the elec
tronics,timers, IGN despin, the 8RCS pointing controls, the S-19 flight course correction section, the rocket motors, the teleme
try, ORSA, and OGIVE.

Author

SoundingRocketsSun;Solar RadiationRocket EnginesSuborbital Flight;Extreme Ultraviolet RadiationTelescopesSpectro-

graphs

19990054356Hawaii Univ, Inst. for AstronomyHonolulu, HI USA
Observations of Planet Cpssing Astepids Annual Report 1 Mar. 1998 - 28 Feb. 1999
Tholen, David J., Hawaii UnivUSA; May 17, 1999; 9p; In English
Contract(s)/Grant(s): NAG5-4524
Report No.(s): AD-A363404; Rept-6-54760; No Copyrighta#k CASI; A02, Hardcopy; A01, Microfiche
This grant fundshe investigation of the Solar Systanplanet crossing asteroid population, principally the near Earth and
trans-Neptuniambjects, but also the Centaurs. Investigations include colorimetry at both visible and near infrared wavelengths,
light curve photometry, astrometry, and a pilot project to find near Bajtts with small aphelion distances, which requires
observationst small solar elongations.
DTIC
Interplanetary Tajectories;Astepids; Light Curve;Photometry

90
ASTROPHYSICS

Includes cosmology; celestial mechanics, space plasmas; and interstellar and interplanetary gases and dust. For related information
see also 75 Plasma Physics.

19990054479Tokyo Inst. of Bch, Dept. of Applied Physicslokyo, Japan
Probing the universe by using pulsed keV neutns
Nagai,Y., Tokyo Inst. of Bch., Japan; Proceedings of the international workshop on science in Neutron-di¢Ra\déy 1996,
pp. 60-64; In English; See also 19990054467; No CopyrighdlACASI; A01, Hardcopy; A02, Microfiche

Models of the stellar evolution and nucleosynthesis in stars in necessary to investigate the record of the Big Bang. The
observedabundances of various elements in stars could be used to construct the models. Since the heavier elememt®than iron
consideredo be synthesized by the neutron capture reaction of a nucleus in stars it is necessary to measure the reaction cross sec
tion at stellar temperature to estimate quantitatively the production of these elementpucpitse pulsed keV neutrons from
the JHP spallation source would be very useful.
Author
Neutrons; Stellar Evolution; Stellar Models; Capture Effect; Big Bang Cosmology; Iron; MetallBigrmical Composition;
PulsedRadiation;Neuton Souces

19990054646Instituto Nacional de Pesquisas Espacsao Jose dos Campos, Brazil
Methods of Determination of Periodicities in Astrophysical Data: Application to Object CZ Aquilae Metodos de Determi
nacaode Periodicidades em Dados Astrofisicos: Aplicacao ao Objecto CZ Aquilae
Rezende, Carlos Eduardo Lohse, Instituto Nacional de Pesquisas Espacias, Brazil; 1999; 102p; In Portuguese
Report No.(s): INPE-7120-TDI/671; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

One way of studying an object in astrophysics is with the time series analysis, where we can characterize the behaviour of
objectin the past and future. to make this analysis, we use period determination methagplidd five methods to the cataelys
mic variable CZ Aquilae, with the goal to find their orbital period. Photometric and spectroscopic dagamakgred. The photo
metric data analysis found an orbital period of 0.320273 day and the spectroscopic data analysis found an orbital period of
0.201528ay We choiced the period found by spectroscopic data analysis because this showed good fits and the photometric data
showedan indication of this period can be the period of the system. The CZ Aquilae spectrum, characterized byliaggssion
in H(alpha) (6562,8 k) and He | (5876 and 6678 A), besides the absorption lines attributkséoimliérstellar bands, fgpical
of a dwarf nova, but whave suspects of this object can be a SW sex type (as the obje¢girdsants eclipses and almost all SW
Sexsystems are eclipsing,dttifficult to make a more conclusive analysiske ¥¥ill can say CZ Aquilae would not be a dwarf
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novaof type SU UVd, because the SU UMa has short periods (more or less two hours). Another features of the system: it has a
low galacticlatitude, it has an estimated distance of 243 pc (but this value has great uncertainties). The mass of primary was esti
matedin the range 0.6 - 1.0 solar mass considering the mass of secondary with the value 0.48 solar mass. and the orbital inclination
wasestimated in the range 37 deg. - 53 deg..

Author

Astiophysics;Reseath; Cataclysmic ¥riables; Emission SpectraSpectoscopic Analysis
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LUNAR AND PLANETARY EXPLORATION

Includes planetology; and manned and unmanned flights. For spacecraft design or space stations see 18 Spacecraft Design, Testing
and Performance.

19990053745NASA Goddard Space Flight Cent&reenbelt, MD USA
Gaseous abundances and methane supersaturation iitdn’s troposphere
SamuelsonRobert E., NASA Goddard Space Flight Cent#8A; Nath, Nitya R., Hughes STX, Inc., USA; Borysdeksandra,
Michigan Technological Uniy USA; Planetary and Space Science; 1997; ISSN 0032-0688n¥ 45, No. 8, pp. 959-980; In
English
Contract(s)/Grant(sNAG5-4534; Copyright; #ail: Issuing Activity Hardcopy, Microfiche

Variousproperties of an’s troposphere are inferred from an analysisayfager | infrared spectrometer (IRIS) data between
200and 600/ cm. Wo homogeneous spectral averageguired at widely separated emission angles are chosen for the analysis.
Both datasets are associated with northern low latitudes very close to that of the radio science ingress occultation point. Solutions
requiresimultaneous nonlinear least-squares fits to the two IRIS data sets, coupled with iteration of the radio occultatien refractiv
ity data. Values and associated 1-sigma uncertainties of several parameters are inferred from our analysis. These include mole
fractionsfor molecular hydrogen (approx. 0.dflagon (small), and methane near the surface ( approx. 0.057). Solutions are
alsoobtained for the hydrogen parafraction (close to equilibrium, with considerable uncertainty), air temperature near the surface
(‘approx. 93 K), surface surface temperature discontinuity (approx. 1 K), and maximum degree of methane superséteration in
uppertroposphere (approx. 1.5). Actual values for the above-mentioned parameters depend on the athanetddbud near
the tropopause. There is no evidence for methane clouds in the upper troposphere, nor is their presence compatible with large
degree®f supersaturation. A wave number dependence for the stratospheric haze opdeityes similar to that found for a
polymeric residue created in laboratory discharge experiments. This haze appears to be uniformly distributed with latitude
betweeraltitudes of 40 and 160 km, provided those nighttime data at southern high latitudes that are discounted.
Author
Hydrogen;Molecular GasesStratospheg; AbundanceGas AnalysisMethane;SupersaturationTroposphere

19990054436Atmospheric and Environmental Research,, I@ambridge, MA USA
Comparative Studies for the Sodium and Potassium Atmospheres of the Moon and Mercuifyinal Report, 1 Feb. 1995
- 31 Jan. 1999
Smyth, Wiliam H., Atmospheric and Environmental Research, Inc., USgaruary 1999; 144p; In English; Original contains
color illustrations
Contract(s)/Grant(s): NASw-4970
Report No.(s): P-542; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

A summary discussion of recent sodium and potassium observations for the atmospheres of the Moon and Mercury is pre
sentedwith primary emphasis on new full-disk images that have become available for sbdiutime sodium atmosphere, image
observationgor both the Moon and Mercury are fitted with model calculations (1) that have the same source speed distribution,
onerecently measured for electron-stimulated desorption and thought to apply equally well to photon-stimulated desorption, (2)
thathave similar average surfasedium fluxes, about 2.8 x 10(exp 5) to 8.9 x 10(exp 5) atoms cm(exp -2)s(exp -1) for the Moon
andapproximately 3.5 x 10(exp 5) to 1.4 x 10(exp 6) atoms cm(exp -2)s(exp -1) for Mdnauf$) that have very ddrent dis
tributionsfor the source surface area. For the Moon, a sunlit hemispherical surface source of between approximately 5.3 x 10(exp
22) to 1.2 x 10(exp 23) atoms/s is required with a spatial dependence at least as sharp as the square of the cosine of the solar zeni
angle. For Mercury, a time dependent source that varies from 1.5 x 10(exp 22) to 5.8 x 10(exp 22) atoms/s is required which is
confinedto a small surface area located at, but asymmetrically distributed about, the subsolar point. The nature of the Mercury
source suggest that the planetary magnetopause near the subsolar point acts as a time varying and partially protective shiel
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throughwhich chaged particles may pass to interact with &hdrate gas from the planetary surface. Suggested directions for
future research activities are discussed.

Author

Mercury (Planet);Moon; PotassiumSodium;Mercury Atmosphe; Lunar Atmospher
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SOLAR PHYSICS

Includes solar activity, solar flares, solar radiation and sunspots. For related information see 93 Space Radiation.

19990053833Communications Research Lalbokyo, Japan
Solar-Wind-Driven PC 3 and PI 3 Pulsations in the Magnetospher
Matsuoka, Hitoshi, Communications Research Lab., Japan; Review of the Communications Research Laboratory; Dec. 1997;
Volume 43, No. 4, pp. 717-718; Refrom Journal of the Communications Research Laboratofy, no. 2 Jul. 1997; In English;
Seealso 19990053822; No Copyrighty#il: CASI; A01, Hardcopy; A02, Microfiche; Abstract Only; Abstract Only

This study investigated two types of magnetospheric ULF pulsations, Pc 3 and Pi 3, using multipoint measuremgnts of
neticfield from satellites and ground stations. It is important to clarify the properties of these pulsations if we are to understand
theglobal response of the magnetosphere to changes in the solar wind plasmdevéhtdifatial and temporal scales. It is also
importantto investigate the propagation mechanisms of these pulsationder to understand the general properties of MHD
wavespropagating in inhomogeneous plasmas. The Pc 3 and Pi 3 pulsations are chosen here to represent solar wind input to the
magnetospherat two extremes of the MHD temporal and spatial scales. Pc 3 pulsations represent the short-time-scale input, with
wavelengths£omparable to the inhomogeneity scale or the dimensions of the dayside magnetosphere. Pi 3 pulsations represent
thelarge-time-scale input, with wavelengths far exceedingltirension of the dayside magnetosphere, The first part of this work
investigates the amplitude and phase structure of Pc 3 pulsations. Although these pulsations are observed at various latitudes, ther
hadbeen no systematic studies of their phase and amplitude structure over a wide range of latitudes. Magnetic field data from the
WesternPacific magnetometer array centered at @4§. geomagnetic longitude and from the GEMTsatellite are used here
to reveal the latitudinal structure of a Bpulsation event that occurred on October 17-18, 1992. During this eventABEOT
waslocated in the dayside magnetosphere at a radial distance of approx. 8 R(sub E) and observed tailward-propagating fast-mode
magnetosonigvaves in the Pc 3 band. Pulsations observed at the ground stations, also on the dayside, exhibited dynamic spectra
similarto those observed on board GERII. Spectral analyses of the ground magnetometer data reveal that the pulsations are
oftencoherent from L approx. 1 toapprox. 6 and that the phase of the pulsations varies with L in a complex manner: at low-lati
tudestations (1, between 1.1 and 2.9), there is little phase. delay; at a high-latitude station (L = 5.5) the phase relative to that at
low latitudes is approx. 180 deg. and at an equatorial station (L = 1.01) the phase relative to that at low latitudes is approx. 150
deg.The pulsation amplitude is greatest at the highest-latitude station of the magnetometeutanaylocal maxima occur at
L approx. 1 and at L approx. 2.1. MHD wave propagatitects in themagnetosphere are examined here in order to explain these
observations. The second part of fliesent work explores the generation and propagation properties of Pi 3 pulsations, Compres
sional Pi 3 magnetic pulsations with irregular waveforms and periods greater than 150 s have been studied by using data from
the Active Magnetospheric Particledcer Explorers Chge Composition Explorer (AMPTE/CCE) satellite and GOES 5 and 6
satellitesin the dayside magnetosphere and comparing this data with signatures of geomagnetic field variations on the ground at
alow latitude (L= 1.25). On the ground the pulsations appear in the horizontal component. A study of 17 such concurrent events
duringa 2-month period in 1986 reveals the following: (1) The peak-to-peak amplitudes in the magnetosphere ((ddi))B(sub
and on the ground ((delta)H) are comparable and are between 0.5 and 7 nT. (2) On the ground the pulsations can be seen at ¢
localtimes, even at midnight, while at geostationary orbit they are observed only on the dayside and have a clear amplitude maxi
mumat noon. (3) The pulsations on the ground lag those observed by CCE near local noon, aricfeasas with increasing
localtime difference between CCF and the ground station. The time lag is 1-2 min longer when the ground station is on the night
sidethan when it is on the dayside. (4) The time lag between pulsations observed at geostationary orbit and near noon by CCE
varies systematically with local time and is about 2 min per 6 hours of local tifeeedde.
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Hoover,Richard B., NASA Marshall Space Flight Centd6SA; Barbee, foy W,, Jr, Lawrence Livermore National LaltJSA;
SolarPhysics; 1997; Mume 174, pp. 367-401; In English; Copyright;all: Issuing Activity Hardcopy, Microfiche

The Multi-Spectral Solar Telescope Array (MSSTA), a rocket-borne solar observatory, was successfully launched from
White Sands Missile Range, New Mexico, Blay 13, 1991 at 19:05 UThe telescope systems onboard the MS8atained
severalfull disk solar images in narrow bandpasses centered around strong sofEX}¥agnd FUV emission lines. Each tele
scopewas designed to be sensitive to the coronal plasmas at a particular temperature, for seven temperatures ranging from 20,00(
K to 4,000,000 K. W report here on the images obtained during the initial flight of the M S8 onthe chromospheric and
coronalstructure of polar plumes observed over both poles of the SuhaWé als@o-aligned the MSSNimages with Kitt Peak
magnetogramtaken orthe same day\Ve are able to positively identify the magnetic structures underlying the polar plumes we
analyzeas unipolarWe discuss the plume observations and present a radiatigy éadeince model derived from them.
Author
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Dynamics of Energy Release in Single FlarLoop

Zaitsevy V. V.; Urpo, S.; StepanoW. V.; 1999; 26p; In English

Report No.(s): PB99-135972; HLMET-29; Copyright; Aail: National chnical Information Service (NTIS), Microfiche
Pulsatingand explosive time profiles of mm-wave solar bursts observed at Metsahovi in teh@&pégy release in single

current-carrying loop are explainede\WWuppose that the electric current in a loop is driven by the photospheric convective flows.

Theflare occurs due to the flute instability which gives the penetration of partially ionized plasma of the chromosphere into the

currentchannel of a loop and consequently the loop resistance grows by 8-10 orders of magnitude. The feedback of the deviation

of the loop magnetic field on the eggirelease rateas taken into accountwd regimes of engy release are studied: (1) Pulsat

ing enegy release in rarefied current loop with plasma beta is much less than 1; (2) Explosiya@ease in a loop with the

gradientof gas pressure of about Ampere force Ndve shown that using two mentioned regimes and its combinati@amne

explaindifferent time behavior of the flares, for example, several quasi-periodic pulses, and pulsations with increasing amplitude

at pre-flash phase followed by explosive enhancement of the emission at flash phase.
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99
GENERAL

19990053708NASA, Washington, DC USA

Managing the Moon Program: Lessons Learned fom Project Apollo

July 1999; 52p; In English; Oral Historg1 Jul. 1989, Unknown

ReportNo.(s): NASA/NP-1999-6-250-HQ; NAS 1.83: 6-250-HQ; No CopyrighaiA CASI; A04, Hardcopy; A01, Microfiche
Therehave been many detailed historical studies of the process of deciding on and executing the Apollo lunar landing during

the 1960s and early 1970s. From the announcement of President John F Kennedy on May 25, 1961, of his decision to land ar

Americanon the Moon by the enaf the decade, through the first lunar landing on July 20, 1969, on to the last of six successful

Moon landings with Apollo 17 in December 1972, NASA carried out Project Apollo with enthusiasm and aplomb. While there

havebeen many studiggcounting the history of Apollo, at the time of the 30th anniversary of the first lunar landing by Apollo

11, it seems appropriate to revisit the process gelacale technological management as it relatéiteonar mission. Conse

qguently, the NASA History Office has chosen to publish this monograph containing the recollections of key partcipants in the

managemeryrocess. The collective oral history presented here was recorded in 1989 at the Johnson Spac€iCetitdree

reationCenter in Houston,eixas. It includes the recollections of key participants in Apoldministration, addressing issues

suchas communication between field centers, the prioritization of technological goals, and the delegation of respdhsibility

following people participated: Gage E. Muller Owen W Morris, Maxime A. Faget, Robert R. Gilruth, Christopher C. Kraft,

andHoward W (Bill) Tindall. The valuable perspectives of these individuals deepen and expand our undersfahimgpor

tanthistorical event. This is the 14th in a series of special studies prepared by the NASA HifiteryT@& Monographs in Aero

spaceHistory series is designed to provide a wide variety of investigations relative to the history of aeronautics and space. These
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publications are intended to be tightly focused in terms of subject, relatively short in length, and reproduced in an inexpensive
formatto allow timely and broad dissemination to researchers in aerospace. history
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USAFA Discovery, Jan-Mar 99
Mar. 1999; 12p; In English
Report No.(s): AD-A362648; No CopyrightyAil: CASI; A03, Hardcopy; AO1, Microfiche
CONTENTS:Cadets Begin Fabrication of Satellite faunch; Designing-High-SpeedNicles for the U.S. Air Force; and,
DepartmenResearch News.
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Periodicals;Launching;Military Technology

19990054149NASA, Washington, DC USA
NASA Historical Data Book, Wlume 5, NASA Launch SystemsSpace Tansportation, Human Spaceflight and Space Sei
ence,1979-1988
Rumerman, Judy A., Compil@lASA, USA; 1999; 548p; In English
Contract(s)/Grant(s): NASw-3597
Report No.(s): NASA/SP-1999-4012/VOL5; NAS 1.21:4012/VOL5; ISBN 0-16-050030-3; No Copyright; Avail: CASI; A23,
Hardcopy;A04, Microfiche

In 1973, NASA published the first volume of the NASA Historical Data Book, a hefty tome containing mostly tabular data
onthe resources of the space agency between 1958 and 1968. There, broken into detailed tables, were the facts andfigures assoc
atedwith thebudget, facilities, procurement, installations, and personnel of NASA during that formative decade. In 1988, NASA
reissued that first volume of the data book and added two additional volumes on the agency’s programs and projects, one eact
for 1958-1968 and 1969-1978. NASA published a fourth volume in 1994ddatssed NASA resources for the period between
1969and1978. This fifth volume of the NASA Historical Data Book is a continuation of those eaftigiseT his fundamental
referenceool presents information, much ofsifatistical, documenting the development of four critical areas of NASA responsi
bility for the period between 1979 and 1988. This volume includes detailed information on the development and operation of
launchsystems, space transportation, human spaceflight, and space science during this era. As such, it contains in-depth statistica
informationabout the early Space Shuttle program through the return to flig8m\ the early &rts to build a space station,
thedevelopment of new launch systems, and the launching of seventeen space science missions. A votopanioitl appear
late in 1999, documenting the space applications, support operations, aeronautics, and resources aspects of NASA during the
periodbetween 1979 and 1988. NASA began its operations as the saiiatian space agency in 1958 following thessage
of the National Aeronautics arf@pace Act. It succeeded the National Advisory Committee for Aeronautics (NACA). The new
organizatiorwas chaged with preserving the role of the USA "as a leader in aeronautical and space science and technology” and
in its application, with expanding our knowledge of the Eardt'nosphere and space, and wiploring flight both within and
outside the atmosphere. By the 1980s, NASA had establishedagsaif agency with considerable achievements on record. The
decadevas marked by the inauguration of the Space Shulttle flagtdhaunted by the 1986 Challenger accident that temporarily
haltedthe program. The agency also enjoyed the strong support of President Ronald Reagan, who enthusiastically announced the
startof both the Space Station program and the National Aerospace Plane program.
Derived from text
NASASpace Rograms;Histories; Technology UtilizationSpace fansportation;Spacecraft Launchingylanned Space Flight;
Aerospacesciences
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Dreams, Hopes, Realities: NASA Goddard Space Flight Centerthe First Forty Years

Wallace, Lane E.; 1999; 232p; In English; Original contains color illustrations

Report No.(s): NASA/SP-1999-4312; NAS 1.21:4312; No Copyrigh&ilACASI; All, Hardcopy; A03, Microfiche
Throughouthistory the great achievements of civilizations and cultures have been recordedaohdatiss and events. But

to look only at the machinergiscoveries, or milestones is to miss the value of these achievements. Each goal achieved or discov

ery or made represents a suprenfierebn the part of individual people who came and worked together for a purpose greater than

themselvesDriven by an innate curiosity of thepirit, we have built civilizations and discovered new worlds, always reaching

outbeyond what we knew or thought was possible. Thésg®may have used ships or machinényt the achievement was that
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of the humans who made those machines possible- remarkable peopletwidivdure discomfort, frustration, fatigue, and the

risk of failure in the hope of finding out something néiluis is the case with the history of the Goddard Space Flight C€hter
publication traces the legacy of successes, risks, disappointments and internationally recognized triumphs of sHfe<tdater
years.lt is a story of technological achievement and scientific discovery; of reaching aekdawn of time and opening up

anew set of eyes on our own planet Earth. In the end, it is not a story about machinery or disboveriery about ourselves.

If we were able to stepfobur planet, and if we continue to discover new mysteries and better techiitibgcause the people

who work at Goddard always had a passion for exploration and the dedication td hegkgen. The text that follows is a testi

monyto the challenges people at the Goddard Space Flight Center have faced and overcome over almost half@desntury

we stand on the threshold of a new and equally challenging era. It will once again test our ingigfisijtsnd flexibility as we

find new ways of working with our colleagues in indusggvernment, and academia. Doing more with less is every bit as ambi
tiousas designing the first science instrument to study the heavens. But if we are to continue exploring our world and our universe,
it is every bitas important. Robert H. Goddard once said, "The dream of yesterday is the hope of today and the reality of'tomorrow
Thisis our heritage. Our challenge is to keep our spirit of dedication, vision, and innovative thinking alive, so we can tsrn today’
dreams into a new century of possibility and progress. Our journeys into space are the greatest ongoing adventure the human rac
hasever undertaken, and everyone here has played an important role in that efideésibaiok is about everyone who has worked

atthe Goddard Space Flight Center
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144
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DYNAMIC PROGRAMMING, 9
DYNAMIC RESPONSE, 65, 130
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EARTH IONOSPHERE, 6, 138
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EARTH ORBITS, 123
EDUCATION, 134

ELASTIC PROPERTIES, 171
ELECTRIC CONDUCTORS, 126
ELECTRIC CONNECTORS, 126
ELECTRIC CONTROL, 101
ELECTRIC DIPOLES, 174
ELECTRIC DISCHARGES, 138
ELECTRIC FIELDS, 86, 181
ELECTRIC FILTERS, 101
ELECTRIC MOTOR VEHICLES, 100

ELECTRIC MOTORS, 104, 105, 120,
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ELECTRIC POTENTIAL, 101, 104, 105,
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ELECTRIC POWER SUPPLIES, 101
ELECTRIC WIRE, 126
ELECTRICAL FAULTS, 107
ELECTRICAL GROUNDING, 106
ELECTRO-OPTICS, 1083, 158
ELECTRODYNAMICS, 88

ELECTROMAGNETIC COMPATI-
BILITY, 101, 102

ELECTROMAGNETIC COUPLING, 96

ELECTROMAGNETIC INTERFER-
ENCE, 90, 96, 100

ELECTROMAGNETIC PULSES, 90
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ELECTROMAGNETICRADIATION, 90

ELECTROMAGNETIC SCATTERING,
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ELECTROMAGNETIC SPECTRA, 93

ELECTROMECHANICAL DEVICES,
103, 123, 124

ELECTRON BEAMS, 44, 112
ELECTRON ENERGY, 179
ELECTRON MICROSCOPY, 21
ELECTRONIC CONTROL, 124

ELECTRONIC COUNTERMEASURES,
102

ELECTRONIC EQUIPMENT, 104, 182
ELECTRONIC MODULES, 6, 101
ELECTRONIC STRUCTURE, 44, 49
ELECTROPHYSICS, 134
ELECTROSTATICS, 75, 115
ELECTROSTRICTION, 180
EMISSION, 90, 135, 136, 137, 174
EMISSION SPECTRA, 185
ENCAPSULATING, 27
ENDOTHELIUM, 146, 147
ENERGETIC PARTICLES, 178
ENERGY DISSIPATION, 21, 187
ENERGY LEVELS, 112

ENERGY TRANSFER, 174

ENGINE CONTROL, 8
ENGINEERING MANAGEMENT, 155
ENTIRE FUNCTIONS, 164
ENVIRONMENT EFFECTS, 136, 137
ENVIRONMENT PROTECTION, 139
ENVIRONMENT SIMULATION, 125
ENVIRONMENTAL SURVEYS, 136
ENVIRONMENTAL TESTS, 104
EPIDERMIS, 144

EPITHELIUM, 145

EPOXY RESINS, 43, 171

EQUIPMENT SPECIFICATIONS, 122,
124, 128

ERRORS, 130

ESSENTIALLY NON-OSCILLATORY
SCHEMES, 109

ESTIMATES, 167

ESTIMATING, 167, 171

ETHERS, 18

EUCLIDEAN GEOMETRY, 165
EUROPEAN SPACE AGENCY, 56
EVALUATION, 129

EXCITATION, 130

EXHAUST EMISSION, 40, 138
EXHAUST GASES, 138
EXPANDABLE STRUCTURES, 87
EXPOSURE, 149

EXTINCTION, 23, 32, 36, 39, 57, 58, 60,
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EXTRATERRESTRIAL ENVIRON-
MENTS, 70

EXTRATERRESTRIAL RESOURCES,
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EXTRAVEHICULAR ACTIVITY, 14

EXTREME ULTRAVIOLET RADI-
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EYE PROTECTION, 150
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FAILURE, 8, 11, 127
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FAULT DETECTION, 117

FAULTS, 2, 11

FEASIBILITY ANALYSIS, 113
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FLAT SURFACES, 58
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FLIGHT CHARACTERISTICS, 3, 151
FLIGHT CONTROL, 151

FLIGHT PATHS, 5

FLIGHT PLANS, 9

FLIGHT RECORDERS, 6

FLIGHT SAFETY, 6

FLIGHT SIMULATION, 9, 149
FLIGHT TESTS, 119

FLOW CHARACTERISTICS, 59
FLOW DISTRIBUTION, 33

FLOW STABILITY, 24, 29, 67

FLOW VELOCITY, 34, 40, 60, 61, 64,
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FLOW VISUALIZATION, 4, 24, 109,
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FLUID DYNAMICS, 3, 170

FLUID INJECTION, 33
FLUORESCENCE, 21, 140
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FOLDING STRUCTURES, 87, 121
FORMALDEHYDE, 31, 135

FORTH (PROGRAMMING LAN-
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FRACTOGRAPHY, 46

FRACTURE MECHANICS, 48
FRACTURE STRENGTH, 46, 48, 54
FRACTURES (MATERIALS), 45, 87
FRACTURING, 46, 131
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FREE FLOW, 64
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FUEL COMBUSTION, 23, 24, 25, 28,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
42, 58, 59, 60, 62, 63, 66, 67, 71, 73,
74,75,76,77,78, 82, 83, 84, 85, 86

FUEL FLOW, 24

FUEL INJECTION, 33
FUEL SPRAYS, 33, 34, 76
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FUNCTIONS (MATHEMATICS), 165
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GALERKIN METHOD, 109
GALLIUM ARSENIDES, 90
GALLIUM OXIDES, 180

GAMMA RAYS, 174

GAS ANALYSIS, 185

GAS DISCHARGES, 70

GAS IONIZATION, 70

GAS JETS, 39, 80, 84

GAS LASERS, 113

GAS MIXTURES, 31, 33, 62, 63, 68
GAS TEMPERATURE, 20

GAS TURBINE ENGINES, 11
GAS TURBINES, 11
GAS-LIQUID INTERACTIONS, 29, 75
GAS-METAL INTERACTIONS, 70
GASEOUS DIFFUSION, 38, 60
GASEOUS FUELS, 33, 83
GEARS, 123

GELATION, 41

GENE EXPRESSION, 146
GENERATORS, 21

GENETIC ALGORITHMS, 96, 97

GEOGRAPHIC INFORMATION SYS-
TEMS, 134

GEOLOGICAL SURVEYS, 132
GEOMAGNETIC TAIL, 186
GEOMETRY, 163, 166
GEOTHERMAL RESOURCES, 133
GLASS, 53

GLOBAL POSITIONING SYSTEM, 6
GRANULAR MATERIALS, 111
GRAPHICAL USER INTERFACE, 161
GRAPHITE, 71, 174

GRATINGS, 111
GRAVIRECEPTORS, 141
GRAVITATION, 85, 141

GRAVITATIONAL EFFECTS, 23, 24,
25, 26, 28, 30, 32, 33, 35, 56, 57, 58,
59, 60, 61, 62, 63, 64, 66, 67, 69, 70,
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H-INFINITY CONTROL, 162

HADRONS, 168

HARMONIC EXCITATION, 101
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HEAT GENERATION, 114

HEAT PIPES, 126

HEAT TRANSFER, 3, 25

HEATING, 45

HELICOPTERS, 2, 4, 6, 7, 8, 117
HELMET MOUNTED DISPLAYS, 152
HEMODYNAMIC RESPONSES, 146
HEPTANES, 32, 57
HETEROCYCLIC COMPOUNDS, 21
HETEROGENEITY, 66, 81
HEURISTIC METHODS, 9, 97

HF LASERS, 113

HIGH DEFINITION TELEVISION, 97

HIGH FREQUENCIES, 89, 93, 103, 138,
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HIGH PRESSURE, 34

HIGH RESOLUTION, 112, 174
HIGH SPEED, 3

HIGH STRENGTH ALLOYS, 47
HIGH STRENGTH STEELS, 19
HIGH TEMPERATURE, 50, 52, 126

HIGH TEMPERATURE ENVIRON-
MENTS, 51

HIGH TEMPERATURE GASES, 20
HIGH TEMPERATURE PLASMAS, 179
HIGH VOLTAGES, 101

HINGES, 119

HISTORIES, 175, 188, 189
HOMING DEVICES, 170

HORN ANTENNAS, 102
HOSPITALS, 137

HOT PRESSING, 17, 49
HOVERING, 168

HUMAN BEINGS, 160

HUMAN FACTORS ENGINEERING,
162

HUMAN PERFORMANCE, 161

HUMAN-COMPUTER INTERFACE,
155, 161

HYBRID COMPOSITES, 121

HYBRID PROPELLANT ROCKET
ENGINES, 17

HYBRID PROPELLANTS, 17
HYDROCARBON COMBUSTION, 22,
26, 32, 34, 39, 40, 41,57, 72,76
HYDROCARBON FUELS, 12, 57
HYDRODYNAMICS, 23, 85
HYDROGEN, 47, 174, 185
HYDROGRAPHY, 4
HYDROLOGY, 131, 132
HYDROSTATIC PRESSURE, 38, 62
HYDROXYL COMPOUNDS, 55
HYPERBOLIC COORDINATES, 164

HYPERSONIC BOUNDARY LAYER,
110

HYPERSONIC FLOW, 110
HYPERSONIC SHOCK, 110

IGNITION, 23, 31, 32, 77, 177
IGNITION LIMITS, 63

IGNITION SYSTEMS, 66
ILLUMINATING, 106

IMAGE PROCESSING, 161, 170
IMAGE RECONSTRUCTION, 160
IMAGE RESOLUTION, 161
IMAGERY, 154

IMAGING RADAR, 90

IMAGING TECHNIQUES, 31, 37, 69,
88, 90, 140, 161, 169, 170, 176

IMPULSES, 99
INCINERATORS, 137
INCOMPRESSIBLE FLOW, 109
INDOOR AIR POLLUTION, 135
INDUCTION HEATING, 44
INDUCTION MOTORS, 100
INDUSTRIES, 155

INELASTIC SCATTERING, 43, 169,
174

INERTIAL CONFINEMENT FUSION,
86, 177, 179

INFLATABLE SPACE STRUCTURES,
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INFORMATION DISSEMINATION, 182

INFORMATION SYSTEMS, 92, 157,
182, 183

INFORMATION THEORY, 159
INFRARED ABSORPTION, 43
INFRARED IMAGERY, 37
INFRARED LASERS, 116
INFRARED SPECTROSCOPY, 37, 43
INGOTS, 47

INITIATION, 23

INJURIES, 144

INORGANIC COATINGS, 43
INOSITOLS, 147

INSPECTION, 128

INSTALLING, 6

INTEGRATED CIRCUITS, 104, 134
INTELLIGENCE, 160, 161
INTERFACIAL TENSION, 141
INTERFERENCE IMMUNITY, 91
INTERFEROMETERS, 42

INTERNAL COMBUSTION ENGINES,
53

INTERNAL FLOW, 72

INTERNATIONAL SPACE STATION,
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INTERNETS, 157, 182

INTERPLANETARY TRAJECTORIES,
184

INVARIANT IMBEDDINGS, 165
ION BEAMS, 50

ION IMPLANTATION, 50, 117
IONIZING RADIATION, 172
IONOSPHERES, 138

IONS, 117

IRIDIUM ALLOYS, 48

IRON, 19, 184

IRON ALLOYS, 19
IRRADIANCE, 175
IRRADIATION, 108
ISOMERS, 174

ISOTOPES, 174
ITERATION, 166
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JAMMING, 91

JAVA (PROGRAMMING LANGUAGE),
9, 157

JET ENGINES, 138

JET FLOW, 25, 38, 84

JOINTS (JUNCTIONS), 127, 128
JOSEPHSON JUNCTIONS, 103

K

KERATINS, 144, 145, 147

KINETIC THEORY, 111

KINETICS, 41, 131

KNOWLEDGE BASED SYSTEMS, 158
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LAMB WAVES, 88

LAMINAR FLOW, 22, 25, 26, 38, 41, 58,
64, 66, 74, 146

LAMINATES, 128, 129

LANDING GEAR, 13, 109

LANDING INSTRUMENTS, 109

LANTHANUM COMPOUNDS, 180

LAP JOINTS, 130

LARGE EDDY SIMULATION, 84

LASER APPLICATIONS, 115

LASER COOLING, 114

LASER DOPPLER VELOCIMETERS,
116, 170

LASER INDUCED FLUORESCENCE,
31, 80

LASER MATERIALS, 53

LASER PUMPING, 44

LASER SPECTROSCORPY, 31, 116
LASER WEAPONS, 113

LASERS, 90, 179
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LATCHES, 119
LAUNCHING, 188

LEAD ZIRCONATE TITANATES, 17,
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LEADING EDGES, 28, 67
LEWIS NUMBERS, 28, 36
LIBRARIES, 182

LIFE (DURABILITY), 8, 120, 122, 129,
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LIGANDS, 18, 21

LIGHT CURVE, 184

LIGHT EMISSION, 37

LIGHT EMITTING DIODES, 106
LIGHT SCATTERING, 69
LIGHT SOURCES, 80

LINE OF SIGHT, 161

LINEAR ACCELERATORS, 172
LINEAR EQUATIONS, 165
LINEAR PROGRAMMING, 98
LIQUID COOLING, 109, 181
LIQUID CRYSTALS, 53

LIQUID FUELS, 35, 39

LIQUID OXIDIZERS, 39

LIQUID PHASE SINTERING, 54

LIQUID ROCKET PROPELLANTS, 29,
55

LIQUID SURFACES, 35
LIQUID-VAPOR INTERFACES, 18
LIQUIDS, 18

LITHIUM FLUORIDES, 54
LITHOGRAPHY, 112
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LOCAL AREA NETWORKS, 157, 158
LOCOMOTION, 142, 143

LOSSES, 99
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LOW FREQUENCIES, 94, 98, 149
LOW PASS FILTERS, 105

LOW SPEED, 57, 60, 168

LOW TEMPERATURE, 30
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LUBRICANTS, 51, 122, 128
LUBRICATING OILS, 11
LUBRICATION, 51, 122, 123

LUNAR ATMOSPHERE, 186
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MAGNETIC MATERIALS, 105

MAGNETIC VARIATIONS, 169
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MAGNETOHYDRODYNAMIC STA-
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MAGNETRON SPUTTERING, 20
MAINTAINABILITY, 6
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MANAGEMENT, 181
MANAGEMENT ANALYSIS, 181
MANAGEMENT METHODS, 181
MANAGEMENT SYSTEMS, 6, 183

MANIFOLDS (MATHEMATICS), 163,
164

MANIPULATORS, 124, 154
MANNED SPACE FLIGHT, 188
MANNED SPACECRAFT, 188
MANUFACTURING, 19, 89
MAPS, 134

MARANGONI CONVECTION, 32
MARINE RESOURCES, 139
MARINE TECHNOLOGY, 139
MARS (PLANET), 104
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MASERS, 179

MASS BALANCE, 123, 124
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MECHANICAL DRIVES, 16, 120, 123,
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MECHANICAL PROPERTIES, 143, 144
MECHANICAL SHOCK, 113, 130
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MEMBRANE STRUCTURES, 148
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MEROMORPHIC FUNCTIONS, 163,
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METAL COATINGS, 43, 45, 50
METAL COMBUSTION, 32, 41, 70, 71
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METAL FILMS, 117

METAL FUELS, 70

METAL HYDRIDES, 48

METAL IONS, 21, 117

METAL PARTICLES, 32, 41, 70, 71
METAL POWDER, 46

METAL SURFACES, 9

METAL WORKING, 151
METALLICITY, 184

METASTABLE STATE, 45
METEOROLOGICAL SATELLITES, 90
METHANE, 174, 185

METHOD OF MOMENTS, 154
METHYL ALCOHOL, 77
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MICROSCOPY, 140
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MILITARY HELICOPTERS, 1, 7
MILITARY TECHNOLOGY, 188
MILLIMETER WAVES, 97, 103
MIR SFACE STATION, 61
MISSION PLANNING, 13
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MOBILE COMMUNICATION SYS-
TEMS, 96

MODAL RESPONSE, 130
MODELS, 160

MODULATORS, 116

MODULES, 154

MOLECULAR GASES, 185
MOLECULES, 140

MOMENTUM, 74
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MONOPOLES, 153
MONOPROPELLANTS, 55, 80
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NASA PROGRAMS, 13, 56
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NATURAL LANGUAGE PROC-
ESSING, 161
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NAVIGATION, 6

NAVIGATION AIDS, 5
NEODYMIUM, 117
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NETWORK ANALYSIS, 98, 99
NETWORK CONTROL, 159
NETWORKS, 160
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NEUTRON BEAMS, 168
NEUTRON EMISSION, 173

NEUTRON SCATTERING, 18, 43, 53,
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NEUTRON SPECTROMETERS, 174
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NICKEL ALLOYS, 19
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NITROGEN OXIDES, 138

NOISE (SOUND), 90, 170

NOISE GENERATORS, 170

NOISE REDUCTION, 98
NONANES, 73

NONDESTRUCTIVE TESTS, 127, 129,
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NONINTRUSIVE MEASUREMENT, 11,
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NONLINEAR EQUATIONS, 152
NONLINEAR OPTICS, 18, 113
NONLINEARITY, 12, 18, 101
NOZZLE FLOW, 74

NUCLEAR STRUCTURE, 140
NUCLEATE BOILING, 181
NUCLEIL 174

NUMERICAL ANALYSIS, 22
NUMERICAL CONTROL, 178
NUTS (FASTENERS), 120
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OBJECT-ORIENTED PROGRAM-
MING, 9, 153, 155

OCEAN SURFACE, 133
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ON-LINE SYSTEMS, 156
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OPERATOR PERFORMANCE, 150
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OPTICAL CONTROL, 158

OPTICAL EQUIPMENT, 158, 176, 177
OPTICAL FIBERS, 53, 176

OPTICAL FILTERS, 111

OPTICAL INTERCONNECTS, 102
OPTICAL MEASUREMENT, 140
OPTICAL PUMPING, 176

OPTICAL RADAR, 116

OPTICAL SCANNERS, 120

OPTICAL TRANSFER FUNCTION, 176
OPTICAL WAVEGUIDES, 112
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OPTOELECTRONIC DEVICES, 103
OPTOGALVANIC SPECTROSCOPY, 70
ORBITAL ASSEMBLY, 120

ORGANIC COMPOUNDS, 136
ORGANIC MATERIALS, 172
ORGANIZATIONS, 138, 155, 181
OSCILLATIONS, 4, 28
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PARALLEL COMPUTERS, 157
PARALLEL FLOW, 146
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PERFORMANCE PREDICTION, 6, 118
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PERIODICALS, 188
PERMANENT MAGNETS, 52
PERTURBATION, 172
PERTURBATION THEORY, 88
PHASE TRANSFORMATIONS, 41, 46
PHOSPHATES, 117, 147
PHOTOEXCITATION, 181
PHOTOMETRY, 184
PHYSICAL CHEMISTRY, 58
PHYSICAL OPTICS, 51
PHYSICAL PROPERTIES, 45
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PIEZOELECTRIC CRYSTALS, 169, 180

PIEZOELECTRICITY, 12, 49, 103, 169,
180

PILOT PERFORMANCE, 149, 151
PILOTLESS AIRCRAFT, 9, 162
PIPES (TUBES), 126

PISTONS, 50

PLASMA CONTROL, 178
PLASMA FREQUENCIES, 138
PLASMA GENERATORS, 177
PLASMA PHYSICS, 178
PLASMAS (PHYSICS), 50, 70, 177
PLASTIC PLATES, 129
PLASTICS, 51

PLUMES, 187

POLARITY, 143

POLARIZATION, 143

POLARIZATION CHARACTERISTICS,
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POLARIZED LIGHT, 112

POLLUTION CONTROL, 135, 137, 138
POLLUTION MONITORING, 135
POLYESTERS, 52

POLYETHYLENES, 79
POLYMERIZATION, 54, 144, 147
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POLYMETHYL METHACRYLATE, 59,
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POLYMORPHISM, 54
POLYPEPTIDES, 148
POLYSTYRENE, 78
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POTASSIUM, 186

POTASSIUM PHOSPHATES, 179
POTENTIAL THEORY, 164, 166
POTENTIOMETRIC ANALYSIS, 21
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POWER SPECTRA, 171

PREMIXED FLAMES, 22, 23, 32, 61,
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PREPOLYMERS, 54
PRESERVING, 182

PRESSURE DISTRIBUTION, 3
PRESSURE EFFECTS, 34, 77, 78
PRESSURE GRADIENTS, 62
PRESSURE VESSELS, 48
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PROBABILITY THEORY, 9, 134, 175
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RADAR, 88, 94, 97
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